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SEQ ID NO: 5 STLK2 human Nterm=l-21 l<in=22-274 
Cterm=275-416 

MAHSPVAVQVPGMONNIADPEELFTKLERIGKGSFGEVFKGIDNRTQQVVAIKIIDLEEA 
EDEIEDIQQEITVLSQCDSSYVTKYYGSYLKGSKLWIIMEYLGGGSALDLLRAGPFDEFQ 
lATMLKEILKGLDYLHSEKKIHRDIKAANVLLSEQGDVKLADFGVAGQLTOTQIKRNTFV 
GTPFWMAPEVIQQSAYDSKADIWSLGITAIELAKGEPPNSDMHPMRVLFLIPKNNPPTLV 
GDFTKSFKEFIDACLNKDPSFRPTAKELLKHKFIVKNSKKTSYLTELIDRFKRWKAEGHS 
DDESDSEGSDSESTSRENNTHPEWSFTTVRKKPDPKKVQNGAEQDLVQTLSCLSMIITPA 
FAELKQQDENNASRNQAIEELEKSIAVAEAACPGITDKMVKKLIEKFQKCSADESP 

SEQ ID NO: 6 STLK3 human NteriJi=l-31 kin=32-308 Cterm=309-489 
(insert=327-352) tail=490-515 

TAAPAPAAPAAPAPAPAPAPAAQAVGWPICRDAYELQEVIGSGATAVVQAALCKPRQERV 
AIKRINLEKCQTSMDELLKEIQAMSQCSHPNVVTYYTSFVVKDELWLVMKLLSGGSMLDI 
IKYIVNRGEHKNGVLEEAIIATILKEVLEGLDYLHRNGQIHRDLKAGNILLGEDGSVQIA 
DFGVSAFLATGGDVTRNKVRKTFVGTPCWMAPEVMEQVRGYDFKADMWSFGITAIELATG 
AAPYHKYPPMKVLMLTLQNDPPTLETGVEDKEMMKKYGKSFRKLLSLCLQKDPSKRPTAA 
ELLKCKFFQKAKNREYLIEKLLTRTPDIAQRAKKVRRVPGSSGHLHKTEOGDWEWSDDEM 
DEKSEEGKAAFSQEKSRRVKEENPEIAVSASTIPEQIQSLSVHDSQGPPNANEDYREASS 
CAVNLVLRLRNSRKE.LNDIRFEFTPGRDTADGVSQELFSAGLVDGHOVVIVAANLQKIVD 
DPKALKTLTFKLASGCDGSEIPDEVKLIGFAQLSVS 

SEQ ID NO: 7 STLK4 human Nterm=absent, kin=l-178, Ctail=179-414, 
insertl=198-222, insert2=253-293 

KSGVLDXSTIATILREVLEGLEYLHKXGQIHRDVKAGNILXGEDGSVQIADFGVS AFLAT 
GGDITRNKVRKTFVGTPCWMAPEVMEQVRGYDFKADIWSFGITAIELATGAAPYHKYPPM 
KVLMLTLQNDPPSLETGVQDKEMLKKYGKSFRKMISLCLQKDPEKRPTAAELLRHKFFQK 
AKNKEFLQEKTLQRAPTISERAKKVRRVPGSSGRLHKTEDGGWEWSDDEFDEESEEGKAA 
ISQLRSPRVKESISNSELFPTTDPVGTLLQVPEQISAHLPQPAGQIATQPTQVSLPPTAE 
PAKTAQALSSGSGSQETKIPISLVLRLRNSKKELNDIRFEFTPGRDTAEGVSQELISAGL 
VDGRDLVIVAANLQKIVEEPQSNRSVTFKLASGVEGSDIPDOGKLIGFAQLSIS 

SEQ ID NO: 8 STLK5 human Nterm=absent, ktn=l-222(lacks N-term), 
Ctail=224-274 

LICTHFMDGMNELAIAYILQGVLKALDYIHHMGYVHRSVKASHlLlSVDGKVYLSGLRSN 
LSMISHGQRQRVVHDFPKYSVKVLPWLSPEVLQQNLQGYDAKSDIYSVGITACELANGHV 
PFKDMPATQMLLEKLNGTVPCLLDTSTIPAEELTMSPSRSVANSGLSDSLTTSTPRPSNG 
DSPSHPYHRTFSPHFHHFVEQCLQRNPDARPSASTLLNHSFFKQIKRRASEALPELLRPV 
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TPITNFEGSQSQDHSGIFGLVTNLEELEVDDWEF 



SEQ ID NO: 13 ZCl human 1/5/98 Nterm=l-22 l<in=23-289 

coiled-coil=290-526 pro=527-640 8=541-896 Rab/Rac-BD=897-1239 

MANDSPAKSLVDIDLSSLRDPAG.IFELVEVVGNGTYGQVYKGRHVKTGQLAAIKVMDVTE 

DEEEEIKLEINMLKKYSHHRNIATYYGAFIKKSPPGHDDQLWLVMEFCGAG.SITDLVKNT 

KGNTLKEDWIAYISREILRGLAHLHIHHVIHRDIKGQNVLLTENAEVKLVDFGVSAQLDR 

TVGRRNTFIGTPYWMAPEVIACDENPDATYDYRSDLWSCGITAIEMAEGAPPLCDMHPMR 

ALFLIPRNPPPRLKSKKWSKKFFSFIEGCLVKNYMQRPSTEQLLKHPFIRDQPNERQVRl 

QLKDHIDRTRKKRGEKDETEYEYSGSEEEEEEVPEQEGEPSSIVNVPG.ESTLRRDFLRLQ 

QENKERSEALRRQQLLQEQQLREQEEYKRQLLAERQKRIEQQKEQRRRLEEQQRREREAR 

RQQEREQRRR~EQEEKRRLEELERRRKEEEERRRAEEEKRRVEREQEYIRRQLEEEQRHLE 

VLQQQLLQEQAMLLECRWREMEEHRQAERLQRQLQQEQAYLLSLQHDHRRPHPQHSQQPP 

PPQQERSKPSFHAPEPKAHYEPADRAREVEDRFRKTNHSSPEAQSKQTGRVLEPPVPSRS 

ESFSNGNSESVHPALQRPAEPQVPVRTTSRSPVLSRRDSPLQGSGQQNSQAGQRNSTSIE 

PRLLWERVEKLVPRPGSGSSSGSSNSGSQPGSHPGSQSGSGERFRVRSSSKSEGSPSQRL 

ENAVKKPEDKKEVFRPLKPADLTALAKELRAVEDVRPPHKVTDYSS5SEESGTTDEEDDD 

VEQEGADESTSGPEDTRAASSLNLSNGETESVKTMIVHDDVESEPAMTPSKEGTLIVRRT 

QSASSTLQKHKSSSSFTPFIDPRLLQISPSSGTTVTSVVGFSCDGMRPEAIRQDPTRKGS 

VVNVNPTNTRPQSDTPEIRKYKKRFNSEILCAALWGVNLLVGTESGLMLLDRSGQGKVYP 

LINRRRFQQMOVLEGLNVLVTISGKKDKLRVYYLSWLRNKILHNDPEVEKKQGWTTVGDL 

EGCVHYKVVKYERIKFLVIALKSSVEVYAWAPKPYHKFMAFKSFGELVHKPLLVOLTVEE 

GQRLKVIYGSCAGFHAVDVOSGSVYDIYLPTHIQCSIKPHArilLPNTOGMELLVCYEDE 

GVYVNTYGRITKDVVLQWGEMPTSVAYIRSNQTMGWGEKAIEIRSVETGHLDGVFMHKRA 

QRLKFLCERNDKVFFASVRSGGSSQVYFMTLGRTSLLSW 

SEQ ID NO: 14 ZC2 human Nterm=missing kin=l-255 coiled-coi 1=256-442 
pro=443-626 8=627-954 Rab/RacBD=955-1297 

AFGEVYEGRHVKTGQLAAIKVMDVTGDEEEEIKQEINMLKKYSHHRNIATYYGAFIKKNP 
PGMDDQLWLVMEFCGAGSVTDLIKNTKGNTLKEEWIAYICREILRGLSHLHQHKVIHRDI 
KGQNVLLTENAEVKLVDFGVSAQLDRTVGRRNTFIGTPYWMAPEVIACDENPDATYDFKS 
DLWSLGITAIEMAEGAPPLCDMHPMRALFLIPRNPAPRLKSKKWSKKFQSFIESCLVKNH 
SQRPATEQLMKHPFIRDQPNERQVRIQLKDHIDRTKKKRGEKDETEYEYSGSEEEEEEND 
SGEPSSILNLPRESTLRRDFLRLQLANKERSEALRRQQLEQQQRENEEHKRQLLA-ERQKR 
lEEQKEQRRRLEEQQRREKELRKQQEREQRRHYEEQMRREEERRRAEHEQEYKRKQLEEQ 
RQAERLQRQLKQERDYLVSLQHQRQEQRPVEKKPLYHYKEGMSPSEKPAWAKEVEERSRL 
NRQSSPAMPHKVANRISDPNLPPRSESFSISGVQPARTPPMLRPVDPQIPHLVAVKSQGP 
ALTASQSVHEQPTKGLSGFQEALNVTSHRVEMPRQNSDPTSENPPLPTRIEKFDRSSWLR 
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QEEDIPPKVPQRTTSISPALARKNSPGNGSALGPRLGSQPIRASNPDLRRTEPILESPLQ 
RTSSGSSSSSSTPSSQPSSQGGSQPGSQAGSSERTRVRANSKSEGSPVLPHEPAKVKPEE 
SRDITRPSRPASYKKAIDEDLTALAKELRELRIEETNRPMKKVTOYSSSSEESESSEEEE 
EDGES ETHDGTVAVSDIPRLIPTGAPGSNEQYNVGMVGTHGLETSHADSFSGSISREGTL 
MIRETSGEKKRSGHSDSNGFAGHINLPDLVQQSHSPAGTPTEGLGRVSTHSQEMDSGTEY 
GMGSSTKASFTPFVDPRVYQTSPTDEDEEDEESSAAALFTGELLRQEQAKLNEARKISVV 
NVNPTNIRPHSDTPEIRKYKKRFNSEILCAALWGVNLLVGTENGLMLLDRSGQGKVYNLI 
NRRRFQQMDVLEGLNVLVTISGKKNKLRVYYLSWLRNRILHNDPEVEKKQGWITVGDLEG 
CIHYKVVKYERIKFLVIALKNAVEIYAWAPKPYHKFMAFKSFADLQHKPLLVDLTVEEG'Q 
RLKVIFGSHTGFHVIDVDSGNSYDIYTPSHIQGNITPHAIVILPKTDGMEMLVCYEDEGV 
YVNTYGRITKDVVLQWGEMPTSVAYIHSNQIMGWGEKAIEIRSVETGHLDGVFMHKRAQR 
LKFLCERNDKVFFASVRSGGSSQVFFMTLNRNSMMNW 

SEQ ID NO: 15 ZC3 human l<in=l-255 coiled-co,U=256-475 pro=477-680 
8=681-983 Rab/RacBD =984-1326 

afgevyegrhvktgqlaaikvmdvtedeeeeikqeinmlkkyshhrniatyygafikksp 
pgnddqlwlvmefcgagsvtdlvkntkgnalkedciayicreilrglahlhahkvihrdi 
kgqnvlltenaevklvdfgvsaqldrtvgrrntfigtpywmapeviacdenpdatydyrs 
diwslgitaiemaegapplcdmhpmralfliprnppprlkskkwskkfidfidtclikty 
lsrppteqllkfpfirdqpterqvriqlkdhidrsrkkrgekeeteyeysgseeeddshg 
eegepssimnvpgestlrreflrlqqenksnsealkqqqqlqqqqqrdpeahikhllhqr 
qrrieeqkeerrrveeqqrrereqrklqekeqqrrledmqalrreeerrqaereqeyirh 
rleeeqrqleilqoqllqeqallleykrkqleeqrqserlqrqlqqehaylkslqqqqqq 
qqlqkqqqqqllpgorkplyhygrgmnpadkpawareveertrmnkqqnsplakskpgst 
gpeppipqaspgppgplsqtppmqrpvepqegphkslvahrvplkpyaapvprsqsTqdq 
ptrnlaafpashdpdpaipaptatpsargavirqnsdptsegpgpspnppawvrpdneap 
pkvpqrtssiatalntsgaggsrpaqavrarprsnsawqiylqrraergtpkppgppaqp 
pgppnassnpdlrrsdpgwersdsvlpashghlpqagslernrvgvsskpdsspvlspgn 
kakpddhrsrpgrpadfvllkertldeaprppkkamdysssseevesseddeeegeggpa 
egsrdtpggrdgdtdsvstmvvhdveeitgtqppygggtmvvqrtpeeernllhadsngy 
tnlpdvvqpshsptenskgqsppskdgsgdyqsrglvkapgkssftmfvdlgiyqpggsg 
dsipitalvggegtrldqlqydvrkgsvvnvnptntrahsetpeirkykkrfnseilcaa 
lwgvnllvgtenglmlldrsgqgkvygligrrrfqqmdvleglnllitisgkrnklrvyy 
lswlrnkilhndpevekkqgwttvgdmegcghyrvvkyerikflvialkssvevyawapk 
pyhkfmafksfadlphrpllvdltveegqrlkviygssagfhavdvdsgnsydiyipvhi 
qsqitphaiiflpntdgmemllcyedegvyvntygriikdvvlqwgemptsvayicsnqi 
mgwgekaieirsvetghldgvfmhkraqrlkflcerndkvffasvrsggssqvyfmtlnr 

NRIMNW . 



Fig, 8C 
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SEQ ID NO: 16 ZC4 human Nterm kin coiled-coil pro B=missing 
Rab/RacBD=l-349 

NVNPLYVSPACKKPLIHMYEKEFTSEICCGSLWGVNLLLGTRSNLYLMDRSGKADITKLI 
RRRPFRQIQVLEPLNLLITISGHKNRLRVYHLTWLRNKILNNDPESKRRQEEMLKTEEAC 
KAIDKLTGCEHFSVLQHEETTYIAIALKSSIHLYAWAPKSFDESTAIKVFPTLOHKPVTV 
DLAIGSEKRLKIFFSSADGYHLIDAESEVMSDVTLPKNPLEIIIPQNIIILPDCLGIGMM 
LTFNAEALSVEANEQLFKKILEMWKDIPSSIAFECTQRTTGWGQKAIEVRSLQSRVLESE 
LKRRSIKKLRFLCTRGDKLFFTSTLRNHHSRVYFMTLGKLEELQSNYDV 

SEQ ID NO: 18 KHS2 human Nterm=l-13 kin=14-273 A=274-346 
Pro=347-534 RabBD =535-894 - - - 

MNPGFDLSRRNPOEDFELIQRIGSGTYGDVYKARNVNTGELAAIKVIKLEPGEDFAVVOQ 
EIIMMKDCKHPNIVAYFGSYLRRDKLWICMEFCGGGSLQDIYHVTGPLSELQIAYVSRET 
LQGLYYLHSKGKMHRDIKGANILLTDNGHVKLADFGVSAQITATIA-KRKSFIGTPYWMAP 
EVAAVERKGGYNQLCDLWAVGITAIELAELQPPMFDLHPMRALFLMTKSNFQPPKLKDKM 
KWSNSFHHFVKMALTKNPKKRPTAEKLLQHPFVTQHLTRSLAIELLDKVNNPDHSTYHDF 
DDDDPEPLVAVPHRIHSTSRNVREEKTRSEITFGQVKFDPPLRKETEPHHELPDSDGFLD 
SSEEIYYTARSNLDLQLEYGQGHQGGYFLGANKSLLKSVEEELHQRGHVAHLEDDEGDDD 
ESKHSTLKAKIPPPLPPKPKSIFIPQEMHSTEDENQGTIKRCPMSGSPAKPSQVPPRPPP 
PRLPPHKPVALGNGMSSFQLNGER.DGSLCQQQNEHRGTNLSRKEKKDVPKPISNGLPPTP 
KVHMGACFSKVFNGCPLKIHCASSWINPDTRDQYLIFGAEEGIYTLNLNELHETSMEQLF 
PRRCTWLYVMNNCLLSISGKASQLYSHNLPGLFDYARQMQKLPVAIPAHKLPDRILPRKF 
SVSAKIPETKWCQKCCVVRNPYTGHKYLCGALQTSIVLLEWVEPMQKFMLIKHIDFPIPC 
PLRMFEMLVVPEQEYPLVCVGVSRGRDFNQVVRFETVNPNSTSSWFTESDTPQTNVTHVT 
QLERDTILVCLDCCIKIVNLQGRLKSSRKLSSELTFDFQIESIVCLQDSVLAFWKHGMQG 
RSFRSNEVTQEISDSTRIFRLLGSDRVVVLESRPTDNPTANSNLYILAGHENSY 

SEQ ID NO: 22 SULUl human N=l-21 kin=22-277 A=278-427 

coiled-cotU=428-537 8=638-751 coiled-coil2=752-898 

MRKGVLKDPEIDDLFYKDDPEELFIGLHEIGHGSFGAVYFATNAHTNEVVAIKKMSYSGK 

QTHEKWQDILKEVKFLRQLKHPNTIEYKGCYLKEHTAWLVMEYCLGSASDLLEVHKKPLQ 

EVEIAAITHGALHGLAYLHSHALIHRDIKAGNILLTEPGQVKLADFGSASMASPANSFVG 

TPYWMAPEVILAMDEGQYDGKVDIWSLGITCIELAERKPPLFNMNAMSALYHIAQNDSPT 

LQSNEWTDSFRRFVDYCLQKIPQERPTSAELLRHDFVRRDRPLRVLIDLIQRTKDAVREL 

DNLQYRKMKKILFQETRNGPLNESQEDEEDSEHGTSLNREMDSL(^SNHSIPSMSVSTGSQ 

SSSVNSMQEVMDESSSELVMMHDDESTINSSSSVVHKKDHVFTRDEAGHGDPRPEPR.PTQ 

SVQSQALHYRNRERFATIKSASLVTRQIHEHEQENELREQMSGYKRMRRQHQKQLIALEN 

KLKAEMDEHRLKLQKEVETHANNSSIELEKLAKKQVAIIEKEAKVAAADEKKFQQQILAQ 
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OKKDLTTFLESQKKQYKICKEKIKEEMNEDHSTPKKEKQERISKHKENLQHTOAEEEAHL 
LTQQRLYYDKNCRFFK.RKIMIKRHEVEQQNIREELNKKRTQKEMEHAMLIRHDESTRELE 
YRQLHTLQKLRMDLIRLQHQTELENQLEYNKRRERELHRKHVMGLRQQPKNLKAMEMQIK 
KQFQDTCKVQTKQYKALKNHQLEVTPKNEHKTILKTLKDEOTRKLAILAEQYEQSINEMM 
ASQALRLDEAQEAECQALRLQLQQEMELLNAYQSKIKMQTEAQHERELQKLEQRVSLRRA 
HLEQKIEEELAALQKERSERIKNLLERQEREIETFDMESLRMGFGNLVTLDFPKEDYR 

SEQ ID NO: 23 SULU3 human Nterm=mi ssing kin partial=l-66 A=67-215 

coiled-coill=216-425 8=425-539 coi led-coil2=540-786 Ctail =687-786 

lELAERKPPLFNMNAMSALYHIAQNESPTLQSNEWSDYFRNFVDSCLQKIPQDRPTSEEL 

LKHIFVLRERPETVLIDLIQRTKDAVRELDNLQYRKMKKLLFQEAHNGPAVEAQEEEEEQ 

DHGVGRTGTVNSVGSNQSIPSMSISASSQSSSVNSLPDVSDDKSELDMMEGDHTVMSNSS 

VIHLKPEEENYREEGDPRTRASDPQSPPQVSRHKSHYRNREHFATIRTASLVTROMQEHE 

QDSELREQMSGYKRMRRQHQKQLMTLENKLKAEMDEHRLRLDKDLETQRNNFAAEMEKLI 

KKHQAAMEKEAKVMSNEEKKFQQHIQAQQKKELNSF-LESQKREYKLRKEQLKEELNENQS 

TPKKEKQEWLSKQKENIQHFQAEEEANLLRRQRQYLELECRRFKRRMLLGRHNLEQDLVR 

EELNKRQTQKDLEHAMLLRQHESMQELEFRHLNTIQKMRCELIRLQHQTELTNQLEYNKR 

RERELRRKHVMEVRQQPKSLKSKELQIKKQFQDTCKIQTRQYKALRNHLLETTPKSEHKA 

VLKRLKEEQTRKLAILAEQYDHSINEMLSTQALRLDEAQEAECQVLKMQLQQELELLNAY 

QSKIKMQAEAQHDRELRELEQRVSLRRALLEQKIEEEMLALQNERTERIRSLLERQAREI 

EAFDSESMRLGFSNMVLSNLSPEAFSHSYPGASGWSHNPTGGPGPHWGHPMGGPPQAWGH 

PMQGGPQPWGHPSGPMQGVPRGSSMGVRNSPQALRRTASGGRTEQGMSRSTSVTSQISNG 

SHMSYT 

SEQ ID NO: 24 SULU3 murine Nterm=l-25 kin=26-273 A=274-422 
ccl=423-632 8=633-748 cc2=fflissing 

MPSTNRA6SLKDPEIAELFFKEDPEKLFTDLREIGHGSFGAVYFARDVRTNEVVAIKKMS 
YSGKQSTEKWQDIIKEVKFLQRIKHPNSIEYKGCYLREHTAWLVMEYCLGSASDLLEVHK 
KPLQEVEIAAITHGALQGLAYLHSHTMIHRDIKAGNILLTEPGQVKLADFGSASMASPAN 
SFVGTPYWMAPEVILAMDEGQYDGKVDVWSLGITCIELAERKPPLFNMNAMSALYHIAQN 
ESPTLQSNMNDSCLQKIPQDRPTSEELLKHMFVLRERPETVLIDLIQRTKDAVRELDNLQ 
YRKMKKLLFQEAHNGPAVEAQEEEEEQDHGVGRTGTVNSVGSNQSIPSMSISASSQSSSV 
NSLPDASDDKSELDMMEGDHTVMSNSSVIHLKPEEENYQEEGDPRTRASDPQSPPQVSRH 
KSHYRNREHFATIRTASLVTRQMQEHEQDSELREQMSGYKRMRRQHQKQLMTLENKLKAE 
MOEHRLRLDKDLETQRNNFAAEMEKLIKKHQAAMEKEAKVMANEfeKKFQQHIQAQQKKEL 
NSFLESQKREYKLRKEQLKEELNENQSTPKKEKQEWLSKQKENIQHFQAEEEANLLRRQR 
QYLELECRRFKRRMLLGRHNLEQDLVREELNKRQTQKDLEHAMLLRQHESMQELEFRHLN 
TIQKMRCELIRLQHQTELTNQLEYNKRRERELRRKHVMEVRQQPKSLKSKELQIKKQFQD 
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TCKIQTRQYKALRNHLLETTPKNEHKAI 



SEQ ID NO: 26 GEK2 human N=l-33 kin=34-294 A=295-337 8=338-472 215 
coiled-coiU=473-724 215 coiled-coil2=725-912 

MAFANFRRILRLSTFEKRKSREYEHVRRDLOPNEVWEIVGELGDGAFGKVYKAKN.KETGA 
LAAAKVIETKSEEELEDYIVEIEILATCDHPYIVKLLGAYYHOGKLWIMIEFCPGGAVDA 
IMLELDRGLTEPQIQVVCRQMLEALNFLHSKRIIHRDLKAGNVLMTLEGDIRLADFGVSA 
KNLKTLQKRDSFIGTPYWMAPEVVMCETMKDTPYDYKADIWSLGITLIEMAQIEPPHHEL 
NPMRVLLKIAKSDPPTLLTPSKWSVEFRDFLKIALDKNPETRPSAAQLLEHPFVSSITSN 
KALRELVAEAKAEVMEEIEDGRDEGEEEDAVDAASTLENHTQNSSEVSPPSLNADKPLEE 
SPSTPLAPSQSQDSVNEPCSQPSGDRSLQTTSPPVVAPGNENGLAVPVPLRKSRPVSMDA 
RIQVAQEKQVAEQGGDLSPAANRSQKASQSRPNSSALETLGGEKLANG5LEPPAQAAPGP 
SKRDSDCSSLCTSESMDYGTNLSTDLSLNKEMGSLSIKDPKLYKKTLKRTRKFVVDGVEV 
SITTSKIISEDEKKDEENfRFLRRQELRELRLLQKEEHRNQTQLSNKHELQLEQMHKRFEQ 
EINAKKKFFDTELENLERQQKQQVEKMEQDHAVRRREEARRIRLEQDRDYTRFQEQLKLM 
KKEVKNEVEKLPRQQRKESMKQKMEEHTQKKQLLDRDFVAKQKEDLELAMKRLTTDNRRE 
ICDKERECLMKKQELLRDREAALWEMEEHQLQERHQLVKQQLKDQYFLQRHELLRKHEKE 
REQMQRYNQRMIEQLKVRQQQEKARLPKIQRSEGKTRMAMYKKSLHINGGGSAAEQREKI 
KQFSQQEEKRQKSERLQQQQKHENQMRDMLAQCESNMSELQQLQNEKCHLLVEHETQKLK 
ALDESHNQNLKE 



SEQ ID NO: 29 PAK4 human Rac=l-51 A=52-224 Ntepm=225-393 
kin=394-658 Ctail=659-681 residues 13-23 
CSAPQNFQHRVH)= Cdc42 /Rac-binding motif 

MFRKKKKKRPEISAPQNFQHRVHTSFDPKEGKFVGLPPQWQNILDTLRRPKPVVDPSRIT 
RVQLQPMKTVVRGSAMPVDGYISGLLNDIQKLSVISSNTLRGRSPTSRRRAQSLGLLGDE 
HWATDPDMYLQSPQSERTDPHGLYLSCNGGTPAGHKQMPWPEPQSPRVLPNGLAAKAQSL 
GPAEFQGASQRCLQLGACLQSSPPGASPPTGTNRHGMKAAKHGSEEARPQSCLVGSATGR 
PGGEGSPSPKTRESSLKRRLFRSMFLSTAATAPPSSSKPGPPPQSKPNSSFRPPQKDNPP 
SLVAKAQSLPSDQPVGTFSPLTTSDTSSPQKSLRTAPATGQLPGRSSPAGSPRTWHAQIS 
TSNLYLPQDPTVAKGALAGEDTGVVTHEQFKAALRMVVDQGDPRLLLDSYVKIGEGSTGI 
VCLAREKHSGRQVAVKMMDLRKQQRRELLFNEVVIMRDYQHFNVVEMYKSYLVGEELWVL 
MEFLQGGALTDIVSQVRLNEEQIATVCEAVLQALAYLHAQGVIHRDIKSOSILLTLDGRV 
KLSDFGFCAQISKDVPKRKSLVGTPYWMAPEVISRSLYATEVDIWSLGIMVIEMVDGEPP 
YFSDSPVQAMKRLRDSPPPKLKNSHKVSPVLRDFLERMLVRDPQ'ERATAQELLDHPFLLQ 
TGLPECLVPLIQLYRKQTSTC 
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SEO ID NO: 30 PAK5 human Rac A=missing Nterm partial=l-114 
kin=115-379 Ctail=3^0-398 

ASGAKLAAGRPFNTYPRAOTDHPSRGAQGEPHDVAPNGPSAGGLAIPQSSSSSSRPPTRA 
RGAPSPGVLGPHASEPQLAPPACTPAAPAVPGPPGPRSPQREPQRVSHEQFRAALQLVVD 
PGDPRSYLDNFIKIGEGSTGrVCIATVRSSGKLVAVKKMDLRKQQRRELLFNEVVIMRDY 
QHENVVEMYNSYLVGDELWVVMEFLEGGALTDIVTHTRMNEEQIAAVCLAV.LQALSVLHA 
QGVIHRDIKSDSILLTHDGRVKLSDFGFCAQ.VSKEVPRRKSLVGTPYWMAPELISRLPYG 
PEVDIWSLGIMVIEMVDGEPPYFNEPPLKAMKMIRDNLPPRLKNLHKVSPSLKGFLDRLL 
VRDPAQRATAAELLKHPFLAKAGPPASIVPLMRQNRTR 
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SEQ ID NO: 1 STLK2 HUMAN 

TAACAGCCCACCTCCT.AGCCCCGGGCTACGCGCCGCCAGCCCAGTAACCCCACTTTTGTG 

TGTCCTCCCAGGCCCCGATCGAAAAGCCTGGGAGGGCCGCCGAACTACCCCCGGAGGGAG 

GAGCCAGTCCGAACCCAAGGCGCCACCGCCGCAGAAGCGGAGCGAGGCAGCATTCGCCTC 

CATGGCCCACTCGCCGGTGGGTGTCCAAGTGCCTGGGATGCAGAATAACATAGCTGATCC 

AGAAGAACTGTTCACAAAATTAGAGCGCATTGGGAAAGGCTCATTTGGGGAAGTTTTCAA 

AGGAATTGATAACCGTACCCAGCAAGTCGTTGCTATTAAAATCATAGACCTTGAGGAAGC 

CGAAGATGAAATAGAAGACATTCAGCAAGAAATAACT'GTCTTGAGTCAATGTGACAGCTC 

ATATGTAACAAAATACTATGGGTCATATTTAAAGGGGTCTAAATTATGGATAATAATGGA 

ATACCTGGGCGGTGGTTCAGCACTGGATCTTCTTCGAGCTGGTCCATTTGATGAGTTCCA 

GATTGCTACCATGCTAAAGGAAATTTTAAAAGGTCTGGACTATCTGCATTCAGAAAAGAA 

AATTCACCGAGACATAAAAGCTGCCAATGTCTTGCTCTCAGAACAAGGAGATGTTAAACT 

TGCTGATTTTGGAGTTGCTGGTCAGCTGACAGATACACAGATTAAAAGAAATACCTTTGT 

GGGAACTCCATTTTGGATGGCTCCTGAAGTTATTCAACAGTCAGCTTATGACTCAAAAGC 

TGACATTTGGTCATTGGGAATTACTGCTATTGAACTAGCCAAGGGAGAGCCACCTAACTC 

CGATATGCATCCAATGAGAGTTCTGTTTCTTATTCCCAAAAACAATCCTCCAAGTCTTGT 

TGGAGACTTTACTAAGTCTTTTAAGGAGTTTATTGATGCTTGCCTGAACAAAGATCCATC 

ATTTCGTCCTACAGCAAAAGAACTTCTGAAACACAAATTCATTGTAAAAAATTCAAAGAA 

GACTTCTTATCTGACTGAACTGATAGATCGTTTTAAGAGATGGAAGGCAGAAGGACACAG 

TGATGATGAATCTGATTCCGAGGGCTCTGATTCGGAATCTACCAGCAGGGAAAACAATAC 

TCATCCTGAATGGAGCTTTACCACCGTACGAAAGAAGCCTGATCCAAAGAAAGTACAGAA 

TGGGGCAGAGCAAGATCTTGTGCAAACCCTGAGTTGTTTGTCTATGATAATCACACCTGC 

ATTTGCTGAACTTAAACAGCAGGACGAGAATAACGCTAGCAGGAATCAGGCGATTGAAGA 

ACTCGAGAAAAGTATTGCTGTGGCTGAAGCCGCCTGTCCCGGCATCACAGATAAAATGGT 

GAAGAAACTAATTGAAAAATTTCAAAAGTGTTCAGCAGACGAATCCCCCTAAGAAACTTA 

TTATTGGCTTCTGTTTCATATGGACCCAGAGAGCCGCACCAAACCTACGTCAAGATTAAC 

AATGCTTAACCCATGAGCTCCATGTGCCTTTTGGATCTTTGCAACACTGAAGATTTGGAA 

GAAGCTATTAAACTATTTTGTGATGGCGTTTATCATTTTATATTTTGAAA6GATTATTTT. 

GTAAGGAATAACTTTTAATACTATAGTTTCACCTGTATTCTAGTAAATGTTGAGACACCG 

TTTTGCTTTTAAGTATCCCTATTTCTTAAGTTACGAGGATGAATACCTTTCACATTTTGA 

TCTTTAGTTGACTCTACAGTCATGAAACATACAGGTCTTTCAAAGTCATTCTCAATATTC 

AGCTTTTGTAAATTATCAAGCTTCAAAAAGCTTTTTTTTAAAAAAAAAAACATGCATATT 

CTAAAAATGACTATTGGTGGGGAGGTGTAAATAAGTCATACCTTCTTAAAACAGAAAATT 

TAAGTAAAGTCTTTTAAATGAAACCTGTAAAAGTATTGACTCTTCTACCAAGTTGGTATG 

ATATTCCAGGCAGCTCAATGATTATCACATTTGAGACCCTGTGTtTGAAGCATTTACAGG 

CAATGTACAGCAACAGAGGTACCTCTTGGTGTATAGTATTTACATTCTCTTTTAGGTAGA 

AGAGGCAATTTTACCCTTATTTCACATGGTTAGAAATTTAAAGCAAGATCATTTACCCAA 
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GGATAGGTGTTTGGTAATGTTGAAGGAGTTAGTCTGGCTTCATGTTTTACATCTTCAACT 

AAAATCCCATACTATCTGCTTGGATTTGGAGAGCCAAAAAATAAAGCTGATTGTCATGTG 

ATTAAATATCTGATCAACAGGTATGAATATAACTTAAATCAGCATATTTTTGCCATGGTA 

ATAAATTGTCCTATAAACTATTTATATATTTTTGTTCTTCATAATTATCACTAATAAGCA 

TCAGTTTGTTGTTTTTAAAAGGATATTTAAGTGAGCATTTTCTAGTTCATATGAAAATAA 

CC.ATAGTACAGGATGATTTCTGTCCACACAAAGGTTAAATTAGATTG.CACAGTTAATTTT 

CACTTATATTTATGGTACTATTATGTGGGTGATGCCTTTTTCTTTTAAGCCCAGTACATA 

TATTATGCCTGCCTAAGTTCTGAACTGGGGCTGTATTTCAGTAGTTGTAGAATTATTGAT 

ATTTAGTTTTGATAGCTAATGTTTAATTGTTTGGATCTGCACAGTTTGGTTTTTGCACAA 

AAGTCATTTAAAAAAATCTGAGTAATTGTCAAATATTAAAA.GAAAGATATTCTTCCTGTA 

AGGAATACAGTTTTTAGTCAAAGTGGCCATTACATCCTCTTTTTAATTTACATAATACAG. 

ATACTTGAGAAAGTTGTTGTGGTGTTGTATGCCAAGAAAATTCTTTTTATTGGTGCCTAT 

ATTGTAACAATTATTTTTAATGCATTGT.ATTTTGAAGTAACGGTTCAGTTAAATTTTTCA 

CCTGCTGTGTAACTGAAACACAATTACAGTTTA.TAATCATCTGTAGAAGTCTGGAGATAA 

TTTTGCAACTCATGTTATGGGTTAAATGAATATTTTTGTAAAAGTAAAAGCAACAAATTT 

ATAAATTGATTATTTGAAACTTTACAACACAATTGCATCCCAAATACAAATTGTATTGCT 

TATTCATTATAGCTATTCGTCCTGTAATCTGTTTCTAGGTGAAGCATACTCCAGTGTTTT 

AGGGGTTTTGAAAATAAATATTTAAATTTCACAGTCAAAAAAAAAAAAAAAAAAA.AAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAA 

SEQ ID NO: 2 STLK3 HUMAN 

GACAGCAGCGCCGGCCCCGGCAGCTCCCGCGGCCCCGGCCCCGGCCCCGGCCCCGGCCCC 
GGCGGCACAGGCTGTCGGCTGGCCCATCTGCAGGGACGCGTACGAGCTGCAGGAGGTTAT 
CGGCAGTGGAGCTACTGCTGTGGTTCAGGCAGCCCTATGCAAACCCAGGCAAGAACGTGT 
AGCAATAAAACGGATCAACTTGGAAAAATGCCAGACCAGTATGGATGAACTATTAAAAGA 
AATTCAAGCCATGAGTCAGTGCAGCCATCCCAACGTAGTGACCTATTACACCTCTTTTGT 
GGTCAAAGATGAACTTTGGCTGGTCATGAAATTACTAAGTGGAGGTTCAATGTTGGATAT 
CATAAAATACATTGTCAACCGAGGAGAACACAAGAATGGAGTTCTGGAAGAGGCAATAAT 
AGCAACAATTCTTAAAGAGGTTTTGGAAGGCTTAGACTATCTACACAGAAACGGTCAGAT 
TCACAGGGATTTGAAAGCTGGTAATATTCTTCTGGGTGAGGATGGTTCAGTACAAATAGC 
AGATTTTGGGGTAAGTGCGTTCCTAGCAACAGGGGGTGATGTTACCCGAAATAAAGTAAG 
AAAAACATTCGTTGGCACCCCATGTTGGATGGCTCCTGAAGTCATGGAACAGGTGAGAGG 
CTATGACTTCAAGGCTGACATGTGGAGTTTTGGAATAACTGCCATTGAATTAGCAACAGG 
AGCAGCGCCTTATCACAAATATCCTCCCATGAAAGTGTTAATGTTGACTTTGCAAAATGA 
TCCACCCACTTTGGAAACAGGGGTAGAGGATAAAGAAATGATGAAAAAGTACGGCAAGTC 
CTTTAGAAAATTACTTTCACTGTGTCTTCAGAAAGATCCTTCCAAAAGGCCCACAGCAGC 
AGAACTTTTAAAATGCAAATTCTTCCAGAAAGCCAAGAACAGAGAGTACCTGATTGAGAA 
GCTGCTTACAAGAACACCAGACATAGCCCAAAGAGCCAAAAAGGTAAGAAGAGTTCCTGG 
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GTCAAGTGGTCACCTTCATAAAACCGAAGACGGGGACTGGGAGTGGAGTGACGACGAGAT 
GGATGAGAAGAGCGAAGAAGGGAAAGCAGCTTTTTCTCAGGAAAAGTCACGAAGAGTAAA 
AGA.AGAAAATCCAGAGATTGCAGTGAGTGCCAGCACCATCCCCGAACAAATACAGTCCCT 
CTCTGTGCACGACTCTCAGGGCCCACCCAATGCTAATGAAGACTACAGAGAAGCTTCTTC 
TTGTGCCGTGAACCTCGTTTTGAGATTAAGAAACTCCAGAAAGGAACTTAATGACATACG 
ATTTGAGTTTACTCCAGGAAGAGATACAGCAGATGGTGTATCTCAGGAGCTCTTCTCTGC 
TGGCTTGGTGGATGGTCACGATGTAGTTATAGTGGCTGCTAATTTACAGAAGATTGTAGA 
TGATCCCAAAGCTTTAAAAACATTGACATTTAAGTTGGCTTCTGGCTGTGATGGGTCGGA 
GATTCCTGATGAAGTGAAGCTGATTGGGTTTGCTCAGTTGAGTGTCAGCTGATGTATGT'C 
CCTTGATGTCACCCTGATCTGTCATGCCCCACCGCCACCCCTACTCCCTTCAACCCTCCC 
TCTTTCTGCCCATTTCCTCCCACCCCCTCACTCCCATTTCCTAGCAAAATCAGAAGATTG 
TGAAGAGGCCGGCTTCAACAAAATGGGATAAAAAAATAATTTTTTAAAACTTACAACACT 

ccgagttctgctttattctctagcaatccacagtacaagaacaagcaaatgccacagctg 
cacgactgttgctcatttttccaaaagctatttaatattcttagcaatcaatttggatat 
cccttaagtgaaaagaatctgaaatacactcaggtggtcttatttattggcaacaaaagg 
aattttctatccagaagcctatttctcctttcattgttgttatttctgttataatacttt 
aattgtacatctgacaatactgcctcttttatgttgtatttagaaattaatatacttata 
aaattaagatttattagccaaacttgaattctagttttaaaactgactgtgaattttatt 
tttcatatatttatgcattacacaccttagctataagaaaaaaagggttttgattatatg 
cttcttgcagttaatctcgttatttaaacaaaaagttttgggtctatctttggagtattt 
gtaacttctaaattttgaaatgactgaattaggaatttggatgcttattcttttagtctg 
tttgcctaaaaaccaatttacaatctgactgtctgttgggagagggaggtgccttgcaaa 
ctttcacattaagaatgtgcctgaggctgctttactctggaatagtctcagatctaaaat 
ttcctctatataaggtggcatatgttaagttttgcttcattggaccgtttagaatgctat 
gtaaaatgttgccattctgttagattgctaactatatacccatctctgatttggctTtcc 
ttaagtgataggatttgttattctaaaggtgataaacttgaaaatatcagaatctgagtt 

TTACTTGAAATTTTGCAGAATACCCAGGTGGAGTGAAAATTGGAAGGGTTTTGTGCAATG 

actaaaaggtaaaacgctgttaaggttcaagaatcaatactttcaacccaagtagccctc 
tgcttgactgtatattatggaactagtaaaccttaggattttgaaaattggagtctaatc 
tttcaaggaggtgggctcccaggatggtaccattgctctttcctagctaaccctagatat 
ggcagctctttaatgtacttcaaaaagcaaatatatattactaaggaaaaaaagttattt 
ataattgccttgtcataattgttaaggtgttctagagccatttgcatacaatttaatgta 
atttcattccattctattgtttacacaacgattactcgaagatgactg.caaaggtaaaag 
gaaaataaaagtgtattgcacaatgaaaaa 

seq id no: 3 stlk4 human 

caaaagtggagtcctagatgantctaccattgctacgatactccgagaagtactggaagg 
gctggaatatctgcataaaantggacagatccacagagatgtgaaagctggaaacattct 
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TNTTGGAGAAGATGGCTCAGTACAGATTTCAGACTTTGGGGTTAGTGCTTTTTTAGCAAC 

TGGTGGTGATATTACC£GAAATAAAGTGAGAAAGACCTTTGTTGGCACCCCTTGTTGGAT 

GGCACCTGAAGTTATGGAACAGGTCCGTGGTTATGATTTCAAAGCTGATATTTGGAGTTT 

TGGAATTACAGCAATTGAATTGGCTACAGGGGCGGCTCCTTATCATAAATATCCACCAAT 

GAAGGTTTTAATGCTGACACTdCAGAACGATCCTCCTTCTTTGGAAACTGGTGTTCAAGA 

TAAAGAAATGCTGAAAAAATATGGAAAATCATTTAGAAAAATGATTTCATTGTGCCTTCA 

AAAAGATCCAGAAAAAAGACCAACAGCAGCAGAACTATTAAGGCACAAATTTTTCCAGAA 

AGCAAAGAATAAAGAATTTCTTCAAGAAAAAACATTGCAGAGAGCACCAACCATTTCTGA 

AAGAGCAAAAAAGGTTCGGAGAGTACCAGGTTCCAGTGGGCGTCTTCATAAGACAGAGGA 

TGGAGGCTGGGAGTGGAGTGATGATGAATTTGATGAAGAAAGTGAGGAAGGGAAAGCAGC 

AATTTCACAACTCAGGTCTCCCCGAGTGAAAGAATCAATATCAAATTCTGAGCTCTTTCC 

AACAACTGATCCTGTGGGTACTTTGCTCCAAGTTCCAGAACAGATCTCTGCTCATCTACC 

TCAGCCAGCTGGGCAGATTGCTACACAGCCAACTCAAGTCTCTCTCCCACCCACCGCAGA 

GCCAGCAAAAACAGCTCA GGCTTTGTCTTCAGGATCAGGTTCACAAGAAACCAAGATCCC 

AATCAGTCTAGTACTAAGATTAAGGAATTCCAAAAAAGAACTAAATGATATTCGATTTGA 

ATTTACTCCTGGGAGAGATACAGCAGAGGGTGTCTCTCAGGAACTCATTTCTGCTGGCCT 

GGTCGACGGAAGGGATTTAGTAATAGTGGCAGCTAATTTGCAGAAAATTGTGGAAGAACC 

TCAGTCAAATCGATCTGTCACTTTCAAACTGGCATCTGGTGTCGAAGGCTCAGATATTCC 

TGATGATGGTAAACTGATAGGATTTGCCCAGCTCAGCATCAGCTAAACCACAACCCTGGA 

AGAGGCGGCCTAAGGAGATTCCACACATGCGTATCTCTGTTGCTTCTATTGGCCTAAACC 

CACTACTGCCAAAGAACCCAGCAACAAACCTCCCGGCTAGGAGCTTTAGAAGTCTTTATG 

TTCTTCCTGCCATCATTCCTCCTTTTCCCACAGGGAAAGAAAAGTTGGATCACTAGTGGC 

CAGCATCCCCAGAGTTCCGTTAGTAAACTTACTTCATATGTCCCCTGTCTTCCTCCATCT 

GAGAAGTGGCCCATGTGCTTCAAGGCCCAGGAGGGAGATCTGTCAGCTCATTCTTGCCTT 

ACTCCAATGATGGCCCAGGTGGAAAAGTAGCAGCTGTATCGGGCTTCCTCATCCTGCCTG 

TTCCCCCACACCTGCCAGGATATGGACATCTTGGGATATCTCTTTACCACTGAAGTAGAA 

TTGATTGTTCAGCTGGAGCCCAGAGAATTTAATTTAATGTTTTTTCTTTGTACCTGATGT 

GAATTCTAGCAACCTTTGTTAGGAAAAAGCACAGCCTCAGATG6AGGCAGCCTAAACTGT 

GTTCTTGTTTTGTTCATGGTGTTTCTAAGCGTTTTGCTGAAGCTGCTCTCAGGCACCCCC 

TTCTTCATTGCTCTCTCCAGAAAGGGTTGCTAGCCTTAACTTCAGCTGGTGCAAAACATC 

TGACTGTAGCCGAACTTCAGCCATCAGATCCTTCAAAGTGGAACTTTGGATTGTTTTTAC 

AGACAACATCGAGTAATGGCTTGTAAATGTGAATTTTGCCAGAGGTGGTTTTTGAACAGG 

AAAATCATAATTCATATCATTGGAGAAGTATTTATTTTCAAATATCAAATTGAAGAAAAA 

CTCAATCCTCCCATGAAAATCAGTTCGCCTGGCCTCCAAGTCGTGAGGAAATGGG.TATGC 

AAGGCTGAGATTTCTACAGCAATAAAGGAGACACACACTGGGCCAGAGAGGCCTGCCTTC 

TGCCTGCTCTCCTGCACTGACCCTTTGGAGGGGGTCTCTGTGTGCTGAAGCTAACTCAAG. 

ATGGAAAGTGAAACCACATGTGCCGTGACCTTTAGGTTTTATGAGTAGACAGTGTTCATT 

TGATTTTCTACAGAAATAATATAAATTATTCTTTAGGTTTAAAAAAGAGCACTCATAATG 



Fig. 9D 



Title: PAK5 SCREENING 
METHODS 
Inventor(s): Gregory PLOWMAN 
et al. 

Attorney Docket No.: 034536-0688 



36/76 



CAATATGTGAATAATCAGTGAGGTTGATTTTTCTTTTTTCCTACCGTTTCATAGTCTTTG 
TCTAACTGCTAGTAAC.CCTACCGAGTTTTATATATGAGTGGGATACTCAATCTGGCCTTA 
AAAAGATACACAAAGATGGGCTGTGGGTCCCTGGAAAGGGGGA:GAGTTGCCCTTTACAGA 
ATCACTCGAGCCCTTTCCAGCACTGTTGGTCTGATGAACAAGGTTGTTTTACCTTATTTT 
CTCTTGGAACATATCTGAAAACCTTCCCCACAAATAACTTGTCACACCTTTTGTTTCATT 
CTGAGTCTTTAGTTTTAGTCATGGGCTTTCTTCACCTGCTCTAGGTGCAAAGGCATGTTG 
GGAAAGAGATGGATGTTGGGGAGGAAGAGAGGAGATGGATTTCAGTTGGGAGTTAGGAGG 
AGAGTAGGTGAGATGATCAGACACCGGAGTTCAACGTCCCAGCAGTCTTGGTAAAAGGAG 
GGAGCCTGCTGAGCCAGGAGGGAGAAAAGAAGATTG.ACCAGCTTGCTAGAAAAATACTTA 
GCTTTTCTTTTTCTTTTTTTGTGGAGGGGGGACGGAGAGGAACAAGGATGGGGAGGTAGG 
AATGAGGTATAGA AAA GAGATAGCATCTTCTTTGGCACAAG ACTA GTGGCTTACCGCTTA. 
CCTTAGAGTTTTGTTTTTTTTTTTTCAAACCCATCAAAATCTACTTATTTATGAATCCAA 
GGGGTGGCAGCATCACTCTGTTCTAGCATTCTTTGTGGAGATGGTCTGGTGCCTAGCTGG 
GAGTGAGCAGCAGCCCATCCCCTGTTCACTTTCTCTAGCCCATCATTACCTGTGAACTGC 
■ AGTGGGGCAGTCATGGCAAATAGAATTGGGCTGGGGTTTCTCCTTCTTTTCAGTTCATTG 
TTTGCCCTGCTAGGAATTAGAAGACAGACACCATGTCCCAGGACAGTGTTACTTCTTCTG 
CATGATGTGTGGTAGACTCCCTTTGCTGGCTTGTGCAGTGATACTGAGAAAATACATGAA 
CAGAAACTGCCCAGGTGGAACAGCACGTAACCTAGTGAGTGACTGTACTCCTTTCTAGGA 
ATGCTGATTCAGAGTGCACCTCTTTGACTAGGTCCCAGGATCCCCTTGTCCCTGGAGTAG 
GGACTAACTATAGCACAAAGTAATATGT.GCCAATGCTATTTGTGAAATGTTTGGTCTTTC 
TAAACGACTAAAGGATTTGTTGGGTTTTTGCTTAAGTTTTGAACCAAATCCTAGAGCCAG 
CTGATAATATTTAATAATCTGGAGGAGAGAATAATGATGTACCAATAAGTGGAGATTCCT 
CCTTATG.ATGTATGCTAGGTTATG6AAGATGTAAAATATTCAACTTTTTCCTCCTTTTTT 
.TGGACTTTGTATTTTACTGCATGTTTTCTTCATTTTTAATCAATAAAGAGTAAATTGTCA 
AAAAAAAAAAAAAAAAA 

SEQ ID NO: 4 STLK5 HUMAN 

CTCATCTGTACACACJTCATGGATGGCATGAATGAGCTGGCGATTGCTTACATCCTGCAG 
GGGGTGCTGAAGGCCCTCGACTACATCCACCACATGGGATATGTACACAGGAGTGTCAAA 
GCCAGCCACATCCTGATCTCTGTGGATGGGAAGGTCTACCTGTCTGGTTTGCGCAGCAAC 
CTCAGCATGATAAGCCATGGGCAGCGGCAGCGAGTGGTCCACGATTTTCCCAAGTACAGT 
GTCAAGGTTCTGCCGTGGCTCAGCCCCGAGGTCCTCCAGCAGAATCTCCAGGGTTATGAT 
GCCAAGTCTGACATCTACAGTGTGGGAATCACAGCCTGTGAACTGGCCAACGGCCATGTC 
CCCTTTAAGGATATGCCTGCCACCCAGATGCTGCTAGAGAAACTGAACGGCACAGTGCCC 
TGCCTGTTGGATACCAGCACCATCCCCGCTGAGGAGCTGACCATGAGCCCTTCGCGCTCA 
GTGGCCAACTCTGGCCTGAGTGACAGCCTGACCACCAGCACCCCCCGGCCCTCCAACGGT 
GACTCGCCCTCCCACCCCTACCACCGAACCTTCTCCCCCCACTTCCACCACTTTGTGGAG 
CAGTGCCTTCAGCGCAACCCGGATGCCAGGCCCAGTGCCAGCACCCTCCTGAACCACTCT 
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TTCTTCAAGCAGATCAAGCGACGTGCCTCAGAGGCTTTGCCCGAATTGCTTCGTCCTGTC 
ACCCCCATCACCAATTJTGAGGGCAGCCAGTCTCAGGACCACAGTGGAATCTTTGGCCTG 
GTAACAAACCTGGAAGAGCTGGAGGTG.GACGATTGGGAGTTCTGAGCCTCTGCAAACTGT 
GCGCATTCTCCAGCCAGGGATGCAGAGGCCACCCAGAGGCCCTTCCTGAGGGCCGGCCAC 
ATTCCCGCCCTCCTGGGCAGATTGGGTAGAAAGGACATTCTTCCAGGAAAGTTGACTGCT 
GACTGATTGGGAAAGAAAATCCTGGAGAGATACTTCACTGCTCCAAGGCTTTTGAGACAC 
AAGGGAATCTCAACAACCAGGGATCAGGAGGGTCCAAAGCCGACATTCCCAGTCCTGTGA 
GCTCAGGTGACCTCCTCCGCAGAAGAGAGATGCTGCTCTGGCCCTGGGAGCTGAATTCCA 
AGCCCAGGGTTTGGCTCCTTAAACCCGAGGACCGCCACCTCTTCCCAGTGCTTGCGACCA 
GCCTCATTCTATTTAACTTTGCTCTCAGATGCCTCAGATGCTATAGGTCAGTGAAAGGGC 
AAGTAGTAAGCTGCCTGCCTCCCTTCCCTCAGACCTCTCCCTCATAATTCCAGAGAAGGG 
CATTTCTGTCTTTTTAAGCACAGACTAAGGCTGGAACAGTCCATCCTTATCCCTCTTCTG 
GCTTGGGCCCTGACACCTAAGTCTTTCCCACGGTTTATGTGTGTGCCTCATTCCTTTCCC 
ACCAAGAATCCATCTTAGCGCCTCCTGCCAGCTGCCCTGGTGCTTTCTCCAAGGGCCATC 
AGTGTCTTGCCTAGCTTGAGGGCTTAAGTCCTTATGCTGTGTTAGTTTCGTTGTCAGAAC 
AAATTAAAATTTTCAGAGACGCTG 

SEQ ID NO: 9 ZCl HUMAN 

GAGACCATGGCGAACGACTCTCCCGCGAAAAGTCTGGTGGACATCGACCTCTCCTCCCTG 
CGGGATCCTGCTGGGATTTTTGAGCTGGTGGAAGTGGTTGGAAATGGCACCTATGGACAA 
GTCTATAAGGGTCGACATGTTAAAACGGGTCAGTTGGCAGCCATCAAAGTTATGGATGTC 
ACTGAGGATGAAGAGGAAGAAATCAAACTGGAGATAAATATGCTAAAGAAATACTCTCAT 
CACAGAAACATTGCAACATATTATGGTGCTTTCATCAAAAAGAGCCCTCCAGGACATGAT 
GACCAACTCTGGCTTGTTATGGAGTTCTGTGGGGCTGGGTCCATTACAGACCTTGTGAAG 
AACACCAAAGGGAACACACTCAAAGAAGACJGGATCGGTTACATCTCCAGAGAAAfcCTG 
AGGGGACTGGCACATCTTCACATTCATCATGTGATTCACCGGGATATCAAGGGCCAGAAT 
GTGTTGCTGACTGAGAATGCAGAGGTGAAACTTGTTGACTTTGGTGTGAGTGCTCAGCTG 
GACAGGACTGTGGGGCGGAGAAATACGTTCATAGGCACTCCCTACTGGATGGCTCCTGAG 
GTCATCGCCTGTGATGAGAACCCAGATGCCACCTATGATTACAGAAGTGATCTTTGGTCT 
TGTGGCATTACAGCCATTGAGATGGCAGAAGGTGCTCCCCCTCTCTGTGACATGCATCCA 
ATGAGAGCACTGTTTCTCATTCCCAGAAACCCTCCTCCCCGGCTGAAGTCAAAAAAATGG 
TCGAAGAAGTTTTTTAGTTTTATAGAAGGGTGCCTGGTGAAGAATTACATGCAGCGGCCC 
TCTACAGAGCAGCTTTTGAAACATCCTTTTATAAGGGATCAGCCAAATGAAAGGCAAGTT 
AGAATCCAGCTTAAGGATCATATAGATCGTACCAGGAAGAAGAGAGGCGAGAAAG.ATGAA 
ACTGAGTATGAGTACAGTGGGAGTGAGGAAGAAGAGGAGGAAGTGCCTGAACAGGAAGGA 
GAGCCAAGTTCCATTGTGAACGTGCCTGGTGAGTCTACTCTTCGCCGAGATTTCCTGAGA 
CTGCAGCAGGAGAACAAGGAACGTTCCGAGGCTCTTCGGAGACAACAGTTACTACAGGAG 
CAACAGCTCCGGGAGCAGGAAGAATATAAAAGGCAACTGCTGGCAGAGAGACAGAAGCGG 
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ATTGAGCAGCAGAAAGAACAGAGGCGACGGCTAGAAGAGCAACAAAGGAGAGAGCGGGAA 
GCTAGAAGGCAGCAGGA.ACGTGAACAGCGAAGGAGAGAACAAGAAGAAAAGAGGCGTCTA 
GAGGAGTTGGAGAGAAGGCGCAAAGAAGAAGAGGAGAGGAGACGGGCAGAAGAAGAAAAG 
AGGAGAGTTGAAAGAGAACAGGAGTATATCAGGCGACAGCTAGAAGAGGAGCAGCGGCAC 
TTGGAAGTCCTTCAGCAGCAGGTGCTCCAGGAGCAGGCCATGTTACTGGAGTGCCGATGG 
CGGGAGATGGAGGAGCACCGGCAGGCAGAGAGGCTCCAGAGGCAGTTG.CAACAAGAACAA 
GCATATCTCCTGTCTCTACAGCATGACCATAGGAGGCCGCACCCGCAGCACTCGCAGCAG 
CCGCCACCACCGCAGCAGGAAAGGAGCAAGCCAAGCTTCCATGCTCCCGAGCCCAAAGCC 
CACTACGAGCCTGCTGACCGAGCGCGAGAGGTGGAAGATAGATTTAGGAAAACTAACCAC 
AGCTCCCCTGAAGCCCAGTCTAAGCAGACAGGCAGAGTATTGGAGCCACCAGTGCCTTCC 
CGATCAGAGTCTTTTTCCAATGGCAACTCCGAGTCTGTGCATCCCGCCCTGCAGAGACCA 
GCGGAGCCACAGGTTCCTGTGAGAACAACATCTCGCTCCCCTGTTCTGTCCCGTCGAGAT 
TCCCCACTGCAGGGCAGTGGGCAGCAGAATAGCCAGGCAGGACAGAGAAACTCCACCAGT 
ATTGAGCCCAGGCTTCTGTGGGAGAGAGTGGAGAAGCTGGTGCCCAGACCTGGCAGTGGC 
AGCTCCTCAGGGTCCAGCAACTCAGGATCCCAGCCCGGGTCTCACCCTGGGTCTCAGAGT 
GGCTCCGGGGAACGCTTCAGAGTGAGATCATCATCCAAGTCTGAAGGCTCTCCATCTCAG 
CGCCTGGAAAATGCAGTGAAAAAACCTGAAGATAAAAAGGAAGTTTTCAGACCCCTCAAG 
CCTGCTGATCTGACCGCACTGGCCAAAGAGCTTCGAGCAGTGGAAGATGTACGGCCACCT 
CACAAAGTAACGGACTACTCCTCATCCAGTGAGGAGTCGGGGACGACGGATGAGGAGGAC 
GACGATGTGGAGCAGGAAGGGGCTGACGAGTCCACCTCAGGACCAGAGGACACCAGAGCA 
GCGTCATCTCTGAATTTGAGCAATGGTGAAACGGAATCTGTGAAAACCATGATTGTCCAT 
GATGATGTA.GAAAGTGAGCCGGCCATGACCCCATCCAAGGAGGGCACTCTAATCGTCCGC 
CGGACTCAGTCCGCTAGTAGCACACTCCAGAAACACAAATCTTCCTCCTCCTTTACACCT 
TTTATAGACCCCAGATTACTACAGATTTCTCCATCTAGCGGAACAACAGTGACATCTGTG 
GTGGGATTTTCCTGTGATGGGATGAGACCAGAAGCCATAAGGCAAGATCCTACCCGGAAA 
GGCTCAGTGGTCAATGTGAATCCTACCAACACTAGGCCACAGAGTGACACCCCG.GAGATT 
CGTAAATACAAGAAGAGGTTTAACTCTGAGATTCTGTGTGCTGCCTTATGGGGAGTGAAT 
TTGCTAGTGGGTACAGAGAGTGGCCTGATGCTGCTGGACAGAAGTGGCCAAGGGAAGGTC 
TATCCTCTTATCAACCGAAGACGATTTCAACAAATGGACGTACTTGAGGGCTTGAATGTC 
TTGGTGACAATATCTGGCAAAAAGGATAAGTTACGTGTCTACTATTTGTCCTGGTTAAGA 
AATAAAATACTTCACAATGATCCAGAAGTTGAGAAGAAGCAGGGATGGACAACCGTAGGG 
GATTTGGAAGGATGTGTACATTATAAAGTTGTAAAATATGAAAGAATCAAATTTCTGGTG 
ATTGCTTTGAAGAGTTCTGTGGAAGTCTATGCGTGGGCACCAAAGCCATATCACAAATTT 
ATGGCCTTTAAGTCATTTGGAGAATTGGTACATAAGCCATTACTGGTGGATCTCACTGTT 
GAGGAAGGCCAGAGGTTGAAAGTGATCTATGGATCCTGTGCTGGATTCCATGCTGTTGAT 
GTGGATTCAGGATCAGTCTATGACATTTATCTACCAACACATATCCAGTGTAGCATCAAA 
CCCCATGCAATCATCATCCTCCCCAATACAGATGGAATGGAGCTTCTGGTGTGCTATGAA 
GATGAGGGGGTTTATGTAAACACATATGGAAGGATCACCAAGGATGTAGTTCTACAGTGG 
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GGAGAGATGCCTACATCAGTAGCATATATTCGATCCAATCAGACAATGGGCTGGGGAGAG 
AAGGCCATAGAGATCCGATCTGTGGAAACTGGTCACTTGGATGGTGTGTTCATGCACAAA 
AGGGCTCAAAGACTAAAATTCTTGTGTGAACGCAATGACAAGGTGTTCTTTGCCTCTGTT 
CGGTCTGGTGGCAGCAGTCAGGTTTATTTCATGACCTTAGGCAGGACTTCTCTTCTGAGC 
TGGTAGAAGCAGTGTGATCCAGGGATTACTGGCCTCCAGAGTCTTCAAGATCCTGAGAAC 
TTGGAATTCCtTGTAACT 

SEQ ID NO: 10 ZC2 HUMAN 

GCTTTCGGGGAGGTCTATGAGGGTCGTCATGTCAAAACGGGCCAGCTTGCAGCCATCAAG 
GTTATGGATGTCACAGGGGATGAAGAGGAAGAAATCAAACAAGAAATTAACATGTTGAAG 
AAATATTCTCATCACCGGAATATTGCTACATACTATGGTGCTTTTATCAAAAAGAACCCA 
CCAGGCATGGATGACCAACTTTGGTTGGTGATGGAGTTTTGTGGTGCTGGCTCTGTCACC 
GACCTGATCAAGAACACAAAAGGTAACACGTTGAAAGAGGAGTGGATTGCATACATCTGC 
AGGGAAATCTTACGGGGGCTGAGTCACCTGCACCAGCAT.AAAGTGATTCATCGAGATATT 
AAAGGGCAAAATGTCTTGCTGACTGAAAATGCAGAAGTTAAACTAGTGGACTTTGGAGTC 
AGTGCTCAGCTTGATCGAACAGTGGGCAGGAGGAATACTTTCATTGGAACTCCCTACTGG 
ATGGCACCAGAAGTTATTGCCTGTGATGAAAACCCAGATGCCACATATGATTTCAAGAGT 
GACTTGTGGTCTTTGGGTA.TCACCGCCATTGAAATGGCAGAAGGTGCTCCCCCTCTCTGT 
GACATGCACCCCATGAGAGCTCTCTTCCTCATCCCCCGGAATCCAGCGCCTCGGCTGAAG 
TCTAAGAAGTGGTCAAAAAAATTCCAGTCATTTATTGAGAGCTGCTTGGTAAAGAATCAC 
AGCCAGCGACCAGCAACAGAACAATTGATGAAGCATCCATTTATACGAGACCAACCTAAT 
GAGCGACAGGTCCGCATTCAACTCAAGGACCATATTGATAGAACAAAGAAGAAGCGAGGA 
GAAAAAGATGAGACAGAGTATGAGTACAGTGGAAGTGAGGAAGAAGAGGAGGAGAATGAC 
TCAGGAGAGCCCAGCTCCATCCTGAATCTGCCAAGGGAGTCGACGCTGCGGAGGGACJTT 
CTGAGGCTGCAGCTGGCCAACAAGGAGCGTTCTGAGGCGCTACGGAGGCAGCAGCTGGAG 
CAGCAGCAGCGGGAGAATGAGGAGCACAAGCGGCAGCTGCTOGCCGAGCGTCAGAAGCGC 
ATCGAGGAGCAGAAAGAGCAGAGGCGGCGGCTGGAGGAGCAACAAAGGCGAGAGAAGGAG 
CTGCGGAAGCAGCAGGAGAGGGAGCAGCGCCGGCACTATGAGGAGCAGATGCGCCGGGAG 
GAGGAGAGGAGGCGTGCGGAGCATGAACAGGAATATAAGCGCAAACAATTGGAAGAACAG 
AGACAAGCAGAAAGACTGCAGAGGCAGCTAAAGCAAGAAAGAGACTACTTAGTTTCCCTT 
CAGCATCAGCGGCAGGAGCAGAGGCCTGTGGAGAAGAAGCCACTGTACCATTACAAAGAA 
GGAATGAGTCCTAGTGAGAAGCCAGCATGGGCCAAGGAGGTAGAAGAACGGTCAAGGCTC 
AACCGGCAAAGTTCCCCTGCCATGCCTCACAAGGTTGCCAACAGGATATCTGACCCCAAC 
CTGCCCCCAAGGTCGGAGTCCTTCAGCATTAGTGGAGTTCAGCCTGCTCGAACACCCCCC 
ATGCTCAGACCAGTCGATCCCCAGATCCCACATCTGGTAGCTGTAAAATCCCAGGGACCT 
GCCTTGACCGCCTCCCAGTCAGTGCACGAGCAGCCCACAAAGGGCCTCTCTGGGTTTCAG 
GAGGCTCTGAACGTGACCTCCCACCGCGTGGAGATGCCACGCCAGAACTCAGATCCCACC 
TCGGAAAATCCTCCTCTCCCCACTCGCATTGAAAAGTTTGACCGAAGCTCTTGGTTACGA 
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CAGGAAGAAGACATTCCACCAAAGGTGCCTCAAAGAACAACTTCTATATCCCCAGCATTA 
GCCAGAAAGAATTCTCCTGGGAATGGTAGTGCTCTGGGACCCAGACTAGGATCTCAACCC 
ATCAGAGCAAGCAACCCTGATCTCCGGAGAACTGAGCCCATCTTGGAGAGCCCCTTGCAG 
AGGACCAGCAGTGGCAGTTCCTCCAGCTCCAGCACCCCTAGCTCCCAGCCCAGCTCCCAA 
GGAGGCTCCCAGCCTGGATCACAAGCAGGATCCAGTGAACGCACCAGAGTTCGAGCCAAC 
AGTAAGTCAGAAGGATCACCTGTGCTCCCCCATGAGCCTGCCAAG.GTGAAACCAGAAGAA 
TCCAGGGACATTACCCGGCCCAGTCGACCAGCTAGCTACAAAAAAGCTATAGATGAGGAT 
CTGACGGCATTAGCCAAAGAACTAAGAGAACTCCGGATTGAAGAAACAAACCGCCCAATG 
AAGAAGGTGACTGATTACTCCTCCTCCAGTGAGGAGTCAGAAAGTAGCGAGGAAGAGGAG 
GAAGATGGAGAGAGCGAGACC.CATGATGGGACAGTGGCTGT.CAGCGACATACCCAGACTG 
ATACCAACAGGAGCTCCAGGCAGCAACGAGCAGTACAATGTGGGAATGGTGGGGACGCAT 
GGGCTG.GAGACCTCTCATGCGGACAGTTTCAGCGGCAGTATTTCAAGAGAAGGAACCTTG 
ATGATTAGAGAGACGTCTGGAGAGAAGAAGCGATCTGGCCACAGTGACAGCAATGGCTTT 
GCTGGCCACATCAACCTCCCTGACCTGGTGCAGCAGAGCCATTCTCCAGCTGGAACCCCG 
ACTGAGGGACTGGGGCGCGTCTCAACCCATTCCCAGGAGATGGACTCTGGGACTGAATAT 
GGCATGGGGAGCAGCACCAAAGCCTCCTTCACCCCCTTTGTGGACCCCAGAGTATACCAG 
ACGTCTCCCACTGATGAAGATGAAGAGGATGAGGAATCATCAGCCGCAGCTCTGTTTACT 
GGCGAACTTCTTAGGCAAGAACAGGCCAAACTCAATGAAGCAAGAAAGATTTCGGTGGTA 
AATGTAAACCCAACCAACATTCGGCCTCATAGCGACACACCAGAAATCAGAAAATACAAG 
AAACGATTCAACTCAGAAATACTTTGTGCAGCTCTGTGGGGTGTAAAGCTTCTGGTGGGG 
ACTGAAAATGGCCTGATGCTTTTGGACCGAAGTGGGCAAGGCAAAGTCTATAATCTGATC 
AACCGGAGGCGATTTCAGCAGATGGATGTGCTAGAGGGACTGAATGTCCTTGTGACAATT 
TCAGGAAAGAAGAATAAGCTACGAGTTTACTATCTTTCATGGTTAAGAAACAGAATACTA 
CATAATGACCCAGAAGTAGAAAAGAAACAAGGCTG6ATCACTGTTGGGGACTTGGAAGGC 
TGTATACATTATAAAGTTGTTAAATATGAAAGGATCAAATTTTTGGTGATTGCCTfAAAG 
AATGCTGTGGAAATATATGCTTGGGCTCCTAAACCGTATCATAAATTCATGGCATTTAAG 
TCTTTTGCAGATCTCCAGCACAAGCCTCTGCTAGTTGATCTCACGGTAGAAGAAGGTCAA 
AGATTAAAGGTTATTTTTGGTTCACACACTGGTTTCCATGTAATTGATGTTGATTCAGGA 
AACTCTTATGATATCTACACACCATCTCATATTCAGGGCAATATCACTCCTCATGCTATT 
GTCATCTTGCCTAAAACAGATGGAATGGAAATGCTTGTTTGCTATGAGGATGAGGGGGTG 
TATGTAAACACCTATGGCCGGATAACTAAGGATGTGGTGCTCCAATGGGGAGAAATGCCC 
ACGTCTGTGGCCTACATTCATTCCAATCAGATAATGGGCTGGGGCGAGAAAGCTATTGAG 
ATCCGGTCAGTGGAAACAGGACATTTGGATGGAGTATTTATGCATAAGCGAGCTCAAAGG 
TTAAAGTTTCTATGTGAAAGAAATGATAAGGTATTTTTTGCATCCGTGCGATCTGGAGGA 
AGTAGCCAAGTGTTTTTCATGACCCTCAACAGAAATTCCATGATGAACTGGTAACAGAAG 
AGCACTTGGCACTTATCTTCATGGCGTTATTTCTAATTTAAAAGAACATAACTCATGTGG 
ACTTATGCCAGTCTAGAGGCAGAATCAGAAGGCTTGGTTGAACATATCGCTTTCCCTTTT 
TCCTCTCCCTCCGCCCCTCCCAGTACAGTCCATCT 
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GCATTTGGGGAGGTGTATGAGGGTCGGCATGTCAAGACGGGGCAGCTGGCTGCCATCAAG 
GTCATGGATGTCACGGAGGACGAGGAGGAAGAGATCAAACAGGAGATCAACATGCTGAAA 
AA.GTACTCTCACCACCGCAACATCGCCACCTACTACGGAGCCTTCATCAAGAAGAGCCCC 
CCGGGAAACGATGACCAGCTCTGGCTGGTGATGGAGTTCTGTGGTGCTGGTTCAGTGACT 
GACCTGGTAAAGAACACAAAAGGCAACGCCCTGAAGGAGGACTGTATCGCCTATATCTGC 
AGGGAGATCCTCAGGGGTCTGGCCCATCTCCATGCCCACAAGGTGATCCATCGAGACATC 
AAGGGGCAGAATGTGCTGCTGACAGAGAATGCTGAGGTCAAGCTAGTGGATTTTGGGGTG 
AGTGCTCAGCTGGACCGCACCGTGGGCAGACGGAACACTTTCATTGGGACTCCCTACTGG 
.ATGGCTCCAGAGGTCATCGCCTGTGATGAGAACCCTGATGCCACCTATGATTACAGGAGT 
GATATTTGGTCTCTAGGAATCACAGCCATCGAGATGGCAGAGGGAGCCCCCCCTCTGTGT. 
GACATGCACCCCATGCGAGCCCTCTTCCTCATTCCTCGGAACCCTCCGCCCAGGCTCAAG 
TCCAAGAAGTGGTCTAAGAAGTTCATTGACTTCATTGACACATGTCTCATCAAGACTTAC 
CTGAGCCGCCCACCCACGGAGCAGCTACTGAAGTTTCCCTTCATCCGGGACCAGCCCACG 
GAGCGGCAGGTCCGCATCCAGCTTAAGGACCACATTGACCGATCCCGGAAGAAGCGGGGT 
GAGAAAGAG.GAGACAGAATATGAGTACAGCGGCAGCGAGGAGGAAGATGACAGCCATGGA 

gaggaaggagagccaagctccatcatgaacgtgcctggagagtcgactctacgccgggag 
tttctccggctccagcaggaaaataagagcaactcagaggctttaaaacagcagcagcag 
ctgcagcagcagcagcagcgagaccccgaggcacacatcaaacacctgctgcaccagcgg 
cagcggcgcatagaggagcagaaggaggagcggcgccgc<;tggaggagcaacagcggcgg 
gagcgggagcagcggaagctgcaggagaaggagcagcagcggcgg.ctggaggacatgcag 
gctctgcggcgggaggaggagcggcggcaggcggagcgcgagcaggaatatattcgtcac 
aggctagaggaggagcagcgacagctcgagatccttcagcaacagctgctccaggaacag 
gccctgctgctggaatacaagcggaagcagctggaggagcagcggcagtcagaacgtctc 
, cagaggcagctgcagcaggagcatgcctacctcaagt.ccctgcagcagcagcaacxgcag 
cagcagcttcagaaacaacagcagcagcagctcctgcctggggacaggaagcccctgtac 
cattatggtcggggcatgaatcccgctgacaaaccagcctgggcccgagaggtagaagag 
agaacaaggatgaacaagcagcagaactctcccttggccaagagcaagccaggcagcacg 
gggcctgagccccccatcccccaggcctccccagggcccccaggacccctttcccagact 
cctcctatgcagaggccggtggagccccaggagggaccgcacaagagcctggtggcacac 
cgggtcccactgaagccatatgcagcacctgtaccccgatcccagtccctgcaggaccag 
cccacccgaaacctggctgccttcccagcctcccatgaccccgaccctgccatccccgca 
cccactgccacgcccagtgcccgaggagctgtcatccgccagaattcagaccccacctct 
gaaggacctggcccckgcccgaatcccccagcctgggtccgcccagataacgaggcccca 

CCCAAGGTGCCTCAGAGGACCTCATCTATCGCCACTGCCCTTAA'CACCAGTGGGGCCGGA 

gggtcccggccagcccaggcagtccgtgccagacctcgcagcaactccgcctggcaaatc 
tatctgcaaaggcgggcagagcggggcaccccaaagcctccagggccccctgctcagccc 
cctggcccgcccaacgcctctagtaaccccgacctcaggaggagcgaccctggctgggaa 
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CGCTCGGACAGCGTCCTTCCAGCCTCTCACGGGCACCTCCCCCAGGCTGGCTCACTGGAG 

CGGAACCGCGTGGGAGTCTCCTCCAAACCGGACAGCTCCCCTGTGCTCTCCCCTGGGAAT 

AAAGCCAAGCCCGACGACCACCGCTCACGGCCAGGCCGGCCCGCAGACTTTGTGTTGCTG 

AAAGAG.CGGACTCTGGACGAGGCCCCTCGGCCTCCCAAGAAGGCCATGGACTACTCGTCG 

TCCAGCGAGGAGGTGGAAAGGAGTGAGGACGACGAGGAGGAAGGCGAAGGCGGGCCAGCA 

GAGGGGAGCAGAGATACCCCTGGGGGCCGCGATGGGGATACAGACAGCGTCAGCACCATG 

GTGGTCCACGACGTCGAGGAGATCACCGGGACCCAGCCCCCATACGGGGGCGGCACCATG 

GTGGTCCAGCGCACCCCTGAAGAGGAGCGGAACCTGCTGCATGCTGACAGCAATGGGTAC 

ACAAACCTGCCTG.ACGTGGTCCAGCCCAGCCACTCACCCACCGAGAACA6C-AAAGGCCAA 

AGCCCACCCTCGAAGGATGGGAGTGGTGACTACCAGTCTCGTGGGCTGGTAAAGGCCCCT 

GG.CAAGAGCTCGTTCACGATGTTTGTGGATCTAGGGATCTACCAGCCTGGAGGCAGTGGG 

GA.CAGCATCCCCATCACAGCCCTAGTGGGTGGAGAGGGCACTCGGCTCGACCAGCTGCAG 

TACGACGTGAGGAAGGGTTCTGTGGTCAACG.TGAATCCCACCAACACCCGGGCCCACAGT 

GAGACCCCTGAGATCCGGAAGTACAAGAAGCGATTCAACTCCGAGATCCTCTGTGCAGCC. 

CTTTGGGGGGTCAACCTGCTGGTGGGCACGGAGAACGGGCTGATGTTGCTGGACCGAAGT 

GGGCAGGGCAAGGTGTATGGACTCATTGGGCGGCGACGCTTCCAGCAGATGGATGTGCTG 

GAGGGGCTCAACCTGCTCATCACCATCTCAGGGAAAAGGAACAAACTGCGGGTGTATTAC 

TTGTCCTGGCTCCGGAACAAGATTCTGCACAATGACCCAGAAGTGGAGAAGAAGCAGGGC 

TGGACCACCGTGGGGGACATGGAGGGCTGCGGGCACTACCGTGTTGTGAAATACGAGCGG 

ATTAAGTTCCTGGTCATCGCCCTCAAGAGCTCCGTGGAGGTGTATGCCTGGGCCCCCAAA 

CCCTACCACAAATTCATGGCCTTCAAGTCCTTTGCCGACCTCCCCCACCGCCCTCTGCTG 

GTCGACCTGACAGTAGAGGAGGGGCAGCGGCTCAAGGTCATCTATGGCTCCAGTGCTGGC 

TTCCATGCTGTG&ATGTCGACTCGGGGAACAGCTATGACATCTACATCCCTGTGCACATC 

CAGAGCCAGATCACGCCCCATGCCATCATCTTCCTCCCCAACACCGACGGCATGGAGATG 

CTGCTGTGCTACGAGGA.CGAGGGTGTCTACGTCAACACGTACGGGCGCATCATTAAGGAT 

GTGGTGGTG..CAGTGGGGGGAGATGCCTACTTCTGTG-GCCTACATCTGCTCCAACCAGATA 

ATGGGCTGGGGTGAGAAAGCCATTGAGATCCGCTCTGTGGAGACGGGCCACCTCGACGGG 

GTCTTCATGCACAAAC6AGCTCAGAGGCTCAAGTTCCTGTGTGAGCGGAATGACAAGGTG 

TTTTTTGCCTCAGTCCGCTCTGGGGGCAGCAGCCAAGTTTACTTCATGACTCTGAACCGT 

AACCGCATCATGAACTGGTGACGGGGCCCTGGGCTGGGGCTGTCCCACACTGGACCCAGC 

TCTCCCCCTGCAGCCAGGCTTCCCGGGCCGCCCCTCTTTCCCCTCCCTGGGCTTTT.GCTT 

TTACTGGTTTGATTTCACTGGAGCCTGCTGGGAACGTGACCTCTGACCCCTGA 



SEQ ID NO: 12 ZC4 HUMAN 

CAATGTTAACCCACTCTATGTCTCTCCTGCATGTAAAAAACCACtAATCCACATGTATGA 
AAAGGAGTTCACTTCTGAGATCTGCTGTGGTTCTTTGTGGGGAGTCAATTTGCTGTTGGG 
AACCCGATCTAATCTATATCTGATGGACAGAAGTGGAAAGGCTGACATTACTAAACTTAT 
AAGGCGAAGACCATTCCGCCAGATTCAAGTCTTAGAGCCACTCAATTTGCTGATTACCAT 
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CTCAGGTCATAAGAACAGACTTCGGGTGTATCATCTGACCTGGTTGAGGAACAAGATTTT 
GAATAATGATCCAGAAAGTAAAAGAAGGCAAGAAGAAATGCTGAAGACAGAGGAAGCCTG 
CAAAGCTATTGATAAGTTAACAGGCTGTGAACACTTCAGTGTCCTCCAACATGAAGAAAC 
AACATATATTGCAATTGCTTTGAAATCATCAATTCACCTTTATGCATGGGCACCAAAGTC 
CTTTGATGAAAGCACTGCTATTAAAGTATTTCCAACACTTGATCATAAGCCAGTGACAGT 
TGACCTGGCTATTGGTTCTGAAAAAAGACTAAAGATTTtCTTCAGCTCAGCAGATGGATA 
TCACCTCATCGATGCAGAATCTGAGGTTATGTCTGATGTGACCCTGCCAAAGAATCCCCT 
GGAAATCATTATACCACAGAATATCATCATTTTACCTGATTGCTTGGGAATTGGCATGAT 
GCTCACCTTCAATGCTGAAGCCCTCTCTGTGGAAGCAAATGAACAACTCTTCAAGAAGAT 
CCTTGAAATGTGGAAAGACATACCATCTTCTATAGCTTTTGAATGTACACAGCGAACGAC 
AGGATGGGGCCAAAAGGCCATTGAAGTGCGCTCTTTGCAATCCAGGGTTCTGGAAAGTGA 
GCTGAAGCGCAGGTCAATTAAGAAGCTGAGATTCCTGTGCACCCGGGGTGACAAGCTGTT 
CTTTACCTCTACCCTGCGCAATCACCACAGCCGGGTTTACTTCATGACACTTGGAAAACT 
TGAAGAGCTCCAAAGCAATTATGATGTCTAAAAGTTTCCAGTGATTTATTACCACATTAT 
AAACATCATGTATAGGCAGTCTGCATCTTCAGATTTCAGAGATTAAATGAGTATTCAGTT 
TTATTTTTAGTAAAGATTAAATCCAAAACTTTACTTTTAATGTAGCACAGAATAGTTTTA 
ATGAGAAATGCAGCTTTATGTATAAAATTAACTATAGCAAGCTCTAGGTACTCCAATGGT 
GTACAATGTCTTTTGCACAAACTTTGTAACTTTTGTTACTGTGAATTCAAACATTACTCT 
TTGGACAGTTTGGACAGTATCTGTATTCAGATTTTACAACATGGAGTAAAGAAACCTGTT 
ATGAATTAGATTACAAGCAGCCTTCAAAAGAATTGGCACTGGGATAAGATTTTTCAGAAA 
AGAAAAACATCGGCAAACT 

SEQ ID NO: 17 KHS2 HUMAN 

CCGCCATGAACCCCGGCTTCGATTTGTCCCGCCGGAACCCGCAGGAGGACTTCGAGCTGA 
TTCAGCGCATCGGCAGCGGCACCTACGGCGACGTCTACAAGGCACGGAATGTTAACACTG 
GTGAATTAGCAGCAATTAAAGTAATAAAATTGGAACCAGGAGAAGACTTTGCAGTTG.TGC 
AGCAAGAAATTATTATGATGAAAGACTGTAAACACCCAAATATTJ5.TTGCTTATTTTGGAA 
GCTATCTCAGGCGAGATAAGCTTT6GATTTGCATGGAGTTTTGTGGAGGTGGTTCTTTAC 
AGGATATTTATCACGTAACTGGACCTCTGTCAGAACTGCAAATTGCATATGTTAGCAGAG 
AAACACTGCAGGGATTATATTATCTTCACAGTAAAGGAAAAATGCACAGAGATATAAAGG 
GAGCTAACATTCTATTAACGGATAATGGTCATGTGAAATTGGCTGATTTTGGAGTATCTG 
CACAGATAACAGCTACAATTGCCAAACGGAAGTCTTTCATTGGCACACCATATTGGATGG 
CTCCAGAAGTTGCAGCTGTTGAGAGGAAGGGGGGTTACAATCAACTCTGTGATCTCTGGG 
CAGTGGGAATCACTGCCATAGAACTTGCAGAGCTTCAGCCTCCTATGTTTGACTT.ACACC 
CAATGAGAGCATTATTTCTAATGACAAAAAGCAATTTTCAGCCTtCTAAACTAAAGGATA 
AAATGAAATGGTCAAATAGTTTTCATCACTTTGTGAAAATGGCACTTACCAAAAATCCGA 
AAAAAAGACCTACTGCTGAAAAATTATTACAGCATCCTTTTGTAACACAACATTTGACAC 
GGTCTTTGGCAATCGAGCTGTTGGATAAAGTAAATAATCCAGATCATTCCACTTACCATG 
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ATTTCGATGATGATGATCCTGAGCCTCTTGTTGCTGTACCACATAGAATTCACTCAACAA 

GTAGAAACGTGAGAGA-AGAAAAAACACGCTCAGAGATAACCTTTGGCCAAGTGAAATTTG 

ATCCACCCTTAAGAAAG.GAGACAGAACCACATCATGAACTTCCCGACAGTGATGGTTTTT 

TGGACAGTTCAGAAGAAATATACTACACTGCAAGATCTAATCTGGATCTGCAACTGGAAT 

ATGGACAAGGACACCAAGGTGGTTACTTTTTAGGTGCAAACAAGAGTCTTCTCAAGTCTG 

TTGAAGAAGAATTGCATCAGCGAGGACACGTCGCACATTTAGAAGATGATGAAGGAGATG 

ATGATGAATCTAAACACTCAACTCTGAAAGCAAAAATTCCACCTCCTTTGCCACCAAAGC 

CTAAGTCTATCTTCATACCACAGGAAATGCATTCTACTGAGGATGAAAATCAAGGAACAA 

TCAAGAGATGTCC.CATGTCAGGGAGCCCAGCAAAGCCATCCCAAGTTCCACCTAGACCAC 

CACCTCCCAGATTACCCCCAGACAAACCTGTTGCCTTAGGA.AATGGAATGAGCTGCTTCC 

AGTTAAATGGTGAACGAGATGGCTCATTATGTCAACAACAGAATGAACATAGAGGCACAA 

ACCTTTCAAGAAAAGAAAAGAAAGATGTACCAAAGCGTATTAGTAATGGTCTTCCTCCAA 

CACCTAAAGTGCATATGGGTGCATGTTTTTCAAAAGTTTTTAATGGGTGTCCCTTGAAAA 

TTCACTGTGCATCATCATGGATAAACCCAGATACAAGAGATCAGTACTTGATATTTGGTG 

CCGAAGAAGGGATTTATACCCTCAATCTTAATGAACTTCATGAAACATCAATGGAACAGC 

TATTCCCTCGAAGGTGTACATGGTTGTATGTAATGAACAATTGCTTGCTATCAATATCTG 

GTAAAGCTTCTCAGCTTTATTCCCATAATTTACCAGGGCTTTTTGATTATGCAAGACAAA 

TGCAAAAGTTACCTGTTGCTATTCCAGCAC-ACAAACTCCCTGACAGAATACTGCCAAGGA 

AATTTTCTGTATCAGCAAAAATCCCTGAAACCAAATGGTG-CCAGAAGTGTTGTGTTGTAA 

GAAATCCTTACACGGGCCATAAATACCTATGTGGAGGACTTCAGACTAGCATTGTTCTAT 

TAGAATGGGTTGAACCAATGCAGAAATTTATGTTAATTAAGCACATAGATTTTCCTATAC 

CATGTCCACTTAGAATGTTTGAAATGCTGGTAGTTCCTGAACAGGAGTACCCTTTAGTTT 

GTGTTGGTGTCAGTAGAGGTAGAGACTTCAACCAAGTGGTTCG.ATTTGAGACGGTCAATC 

CAAATTCTACCTCTTCATGGTTTACAGAATCAGATACCCCACAGACAAATGTTACTCATG 

TAACCCAACTGGAGAGAGATACCATCCTTGTATGCTTGGACTGTTGTATAAAAATA~GTAA 

ATCTCCAAGGAAGATTAAAATCTAGCAGGAAATTGTCATCAGAACTCACCTTTGATTTCC 

AGATTGAATCAATAGTGTGCCTACAAGACAGTGTGCTAGCTTTCTGGAAACATGGAATGC 

AAGGTAGAAGTTTTAGATCTAATGAGGTAACACAA.GAAATTTCAGATA6CACAAGAATTT 

TCAGGCTGCTTGGATCTGACAGGGTCGTGGTTTTGGAAAGTAGGCCAACTGATAACCCCA 

CAGCAAATAGCAATTTGTAGATCCTGGCGGGTCATGAAAACAGTTACTGAGAATTGTTGT 

GCTTTGACAGTTAACTCTAGAAAGAAAGAACACTACCACTGCAACATTAATGGATGCTTG 

AAGCTGTACAAAAGCTGCAGTAACCTGTCTTCAGTTACTTTGTAATTTATTGTGGCATGA 

GATAAGATGGGGAAAATTTTGTTTTAAGTGGTATGGATATATTTAGCATATTGAACCACA 

CAAGTGCTTAATTCATTGTTATGTAATCTTTGTACATATAGGCAGTATTTTTTCTGTGAA 

ACTTCATATTGCTGAAGACATACACTAAGAATTTATGTAGATAATGTACTTTTATGAGAT 

GTACAAGTAAGTGTCTTATCTGTACAGATGTAAATGTTGATGAAAATGCAATTGGGGTTA 

ATATTTTAAGAATTCTTTAGTATATTCTTGGGTGTGGCTATATTACAAAATGGGATGCTG 

GCAATGAAACAATACATTTAACACTATTGTATTTTTATTATATGTAATTTAGTAATATGA 
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ATATAAATCTTGTAACTTTTAAAATTGTAATGGAGGCTGTAATCATTTTATAATCTTTTT 
AATTTTAATGCAAGTACACTGGTGTTTATATTTGCACAAAGTATTGATATGTGATGTATT 
AAGTCACAAAAGTAAGCTGTGACATTGTCTATAAGCATTTGGCTCCACAAATGTATTTGG 
ATTGTTTTCTATGTGAAGCAAACCAATTATAATTAACCACATGTTGTAGTAACTGGTCTT 
TTTATATTTAAGCAGAATCCTGTAAGATTGCTTGTCTTTGCTTAAAAACAATACCTTTGA 
ACATTTTTGAATCACAGAATAGCGGTACCATGATAGAATACTGCAATTGTGGTCAGAATT 
ACAGTATGCACAAAGAATTAATTAGCATTATTAAAGAGTCCTCACTAAACATTTCATATG 
ATCACACTGAAGAACTGTAACATTCCATAGAGTGAAGTGGTTCAAATTTCTCTTGGAATT 
TTTACTTTTGTTGGCCTTATTTTATGATCCTTTTCATATTTCTTTTGACTTAGAGTATTA 
ATACATGGCCAAAATAATTTAGTTACTACCTCATACAAACAATATAATGGTTACTACACA 
TCACAGGAACTTAGTTTTGGTTTAAGTCATTTTTGATTGCTTTTTTCCAATGGAATATGT 
ATATACCAGGTTTTAGCAAAATGCACACTTTTGGCTCTTTTTGGTATATGTTCTTTATAT 
TTTAATGTGAGTATATACACTAAGAACAAACTAAATTGTGATTTATGATCTTCATTTATT 
TTAATGATAATGGTTTTAAAATATGTTCCTGATTGTACATATTGTAAAATAAACATGTTT 
TTT 

seq id no: 19 sulul human 

gggagggtccttgtggcgccgggcggcggggtcctgcgtggagagtgggacgcaacgccg 

agaccgcgagcagaggctgcgcacagccggatccggcactcagcgaccggacccaaggat 

ccgccggggaacaagccacaggagagcgactcaggaacaagtgtgggagaggaagcggcg 

gcggcggcgccgggcccgggggtggtgacagcaggtctgaggttgcatcataaatacaaa 

ggactgaagttataaaagagaaaagag.aagtttgctgctaaaatgaatctgagcaata.tg 

gaatattttgtgccacacacaaaaag6tactgaagatttaccccccaaaaaaaattgtca 

atgagaaataaagctaactgatatcaaaaagcagagcctgctctactggccatca.tgcgt. 

aaaggggtgctgaaggacccagagattgacgatctattctacaaagatgatcctga'ggaa 

ctttttattggtttgcatgaaattggacatggaagttttggagcagtttattttgctaca 

AATGCTCACACCAATGAGGTGGTGGCAATTAAGAAGATGTCCTATAGTGGGAAGCAGACC 
CATGAGAAATGGCAAGATATTCTTAAGGAAGTTAAATTTTTACGACAATTGAAGCATCCT 
AATACTATTGAGTACAAAGGCTGTTACTTGAAAGAACACACTGCTTGGTTGGTGATGGAA 
TATTGCTTAGGCTCAGCCTCTGATTTATTAGAAGTTCATAAAAAACCACTTCAGGAAGTG 
GAGATCGCTGCCATTACTCATGGAGCCTTGCATGGACTAGCCTACCTACATTCTCATGCA 
TTGATTCATAGGGATATTAAAGCAGGAAATATTCTTCTAACAGAGCCAGGTCAGGTAAAA 
CTAGCTGATTTTGGATCTGCTTCAATGGCTTCTCCTGCCAACTCCTTCGTGGGCACACCT 
TACTGGATGGCTCCAGAGGTGATCTTAGCTATGGATGAAGGACAGTATGATGGGAAAGTT 
GATATTTGGTCACTTGGCATCACTTGTATTGAATTGGCGGAACGGAAGCCGCCCCTTTTC 

aacatgaatgcaatgagtgccttatatcacattgcccagaatgactccccaacgttacag 
tctaatgaatggacagactcctttaggagatttgttgattactgcttgcagaaaatacct 
caggaaaggccaacatcagcagaactattaaggcatgactttgttcgacgagaccggcca 
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ctacgtgtcctcattgacctcatacagaggacaaaagatgcagttcgtgagctagataac 

ctacagtaccgaaaaatgaaaaaaatacttttccaagagacacggaatggacccttgaat 

gagtcacaggaggatgaggaagacagtgaacatggaaccagcctgaacagggaaatggac 

agcctgggcagcaaccattccattccaagcatgtccgtgagcacaggcagccagagcagc 

agtgtgaacagcatgcaggaagt.catggacgagagcagttccgaacttgtcatgatgcac 

gatgacgaaagcacaatcaattccagctcctccgtcgtgcataagaaagatcatgtattc 

acaagggatgaggcgggccacggcgatcccaggcctgagccgcggcctacccagtcagtt 

cagagccaggccctccactaccggaacagagagcgctttgccacgatcaaatcagcatct 

ttggttacacgacagatccatgagcatg.agcaggagaacgagtt.gcgggaacagatgtca 

ggttataagcggatgcggcgccagcaccagaagcagctgat.cgccctggagaacaa.gctg 

aaggctgagatggacgagcaccgcctcaagctacagaaggaggtggagacgcatgccaac 

aactcgtccatcgagctggagaagctggccaagaagcaagtggctatcatagaaaaggag 

gcaaaggtagctgcagcagatgagaagaagttccagcaacagatcttggcccagcagaag 

aaagatttgacaactttcttagaaagtcagaagaagcagtataagatttgtaaggaaaaa 

ataaaagaggaaatgaatgaggaccatagcacacccaagaaagagaagcaagagcggatc 

tccaaacataaagagaacttgcagcacacacaggctgaagaggaagcccaccttctcact 

caacagagactgtactacgacaaaaattgtcgtttcttcaagcggaaaataatgatcaag 

cggcacgaggtggagcagcagaacattcgggaggaactaaataaaaagaggacccagaag 

gagatggagcatgccatgctaatccggcacgacgagtccacccgagagctagagtacagg 

cagctgcacacgttacagaagctacgcatggatctgatccgtttacagcaccagacggaa 

ctggaaaaccagctggagtacaataagaggcgagaaagagaactgcacagaaagcatgtc 

atgggacttcggcaacagccaaaaaacttaaaggccatggaaatgcaaattaaaaaacag 

tttcaggacacttgcaaagtacagaccaaacagta.taaagcactcaagaatcaccagttg 

gaagttactccaaagaatgagcacaaaacaatcttaaagacactgaaagatga6cagaca 

agaaaacttgccattttggcagagcagtatgaacagagtataaatgaaa.tgatggcTtct 

caagcgttacggctagatgaggctcaagaagcagaatgccaggccttgaggctacagctc 

cagcaggaaatggagctgctcaacgcctaccagagcaaaatcaagatgcaaacagaggca 

caacatgaacgtgagctccagaagctagagcagagagtgtctctgcgcagagcacacctt 

gagcagaagattgaagaggagctggctgcccttcagaaggaacgcagcgagagaataaag. 

aacctattggaaaggcaagagcgagagattgaaacttttgacatggagagcctcagaatg 

ggatttgggaatttggttacattagattttcctaaggaggactacagatgagattaaatt 

ttttgccatttacaaaaaaaaaaaaaaaaaagaaaacagaaaaaaattcagaccctgcaa 

aaccacattccccattttaacgggcgttgctctcactctctctctctcttactcttactg 

acatcgtgtcggactagtgcctgtttattcttactccatcaggggcccccttcctccccc 

cgtgtcaactttcagtgctggccaaaacctggccgtctcttctattcacagtacacgtca 

cagtattgatgtgattcaaaatgtttcagtgaaaactttggagacagttttaacaaaacc 

aataaaccaacaacaaaaaaagtggatgtatattgctttaagcaatcactcattaccacc 

aatctgtgaaagtaaagcaaaaaataataataataaatgccaagggggagagagacacaa 
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TATCCGCAGCCTTACACCTTAACTAGCTGCTGCATTATTTTATTTTATTTTATTTTTTTG 
GTATTTATTCATCAGGAATAAAAAAAACAAAGTTTTATTAAAGATTGAAAATTTGATACA 
TTTTACAGAAACTAATTGTGATGTACATATCAGTGGTGACATATTATTACTTTTTTGGGG 
ACGGGGGGTGGGTGGGGTGAAGAGATCTTGTGATTTTTAAGAACCTGCTGGCAAGAGTT 
AACTTGTCTTCAGCATATTCTGATTGTATCATAATCATTTTCTGCTGTTGCAGAGGATGT 
GAATACACTTAAGGAGCTCACAGAATCCCAGTAGCACAAATTGGGCTTTGGCAAATCGTG 
TATTTTGTGTATAGAAGGAATTTAAGGAGAGGTATTACTTATTTTCATATTGTATTTTAA 
CTGTTTCTCTGATCAAATTTTTTTACTTCCTCCTCCTGTTCCTCCCCACCTCCCTCCTTT 
TCCAGTTCAGTATTTGGAGTTCAACACTGTCTCTCAATCAGATCATCTTGATCTTTTTCT 
TTAT'CTCCCTTCCCCTTCCTAAGTCCCATTTCTTGGTCA.TA.AATATTGCATTATTGACAC 
TTTCAAACTGTGTATTTTCTTACAATAAAAAATGATGAAAAAAAAAAAAAAAAAAA 

SEO ID NO: 20 SULU3 HUMAN 

TATTGAATTGGCGGAACGGAAGCCTCCTTTATTTAATATGAATGCAATGAGTGCCTTATA 
TCACATAGCCCAAAATGAATCCCCTACACTACAGTCTAATGAATGGTCTGATTATTTTCG 
CAACTTTGTAGATTCTTGCCTCCAGAAAATCCCTCAAGATCGACCTACATCAGAGGAACT 
TTTAAAGCACATATTTGTTCTTCGGGAGCGCCCTGAAACCGTGTTAATAGATCTCATTCA 
GAGGACAAAGGATGCAGTAAGAGAGCTGGACAATCTGCAGTATCGAAAGATGAAGAAACT 
CCTTTTCCAGGAGGCACATAATGGACCAGCAGTAGAAGCACAGGAAGAAGAAGAGGAACA 
AGATCATGGTGTTGGCCGGACAGGAACAGTTAATAGTGTTGGAAGTAATCAATCCATTCC 
CAGCATGTCCATCAGTGCCAGCAGCCAAAGCAGTAGTGTTAACAGTCTTCCAGATGTCTC 
AGATGACAAGAGTGAGCTAGACATGATGGAGGGAGACCACACAGTGATGTCTAACAGTTC 
TGTTATCCATTTAAAACCAGAGGAAGAAAATTACAGAGAAGAGGGAGATCCTAGAACAAG 
AGCATCAGATCCACAATCTCCACCCCAAGTATCTCGTCACAAATCACACTATCGTAATCG 
AGAACACTTTGCTACTATACGGACAGCATCACTGGTTACGAGGCAAATGCAAGAACATGA 
GCAGGACTCTGAGCTTAGAGAACAAATGTCTGGCTATAAGCGAATGAGGCGACAACATCA 
AAAGCAACTGATGACTCTGGAAAACAAGCTAAAGGCTGAGATGGATGAACATCGCCTCAG 
ATTAGACAAAGATCTTGAAACTCAGCGTAACAATTTTGCTGCAGAAATGGAGAAACTTAT 
CAAGAAACACCAGGCTGCCATGGAGAAAGAGGCTAAAGTGATGTCCAATGAAGAGAAAAA 
ATTTCAGCAACATATTCAGGCCCAACAGAAGAAAGAACTGAATAGTTTTCTCGAGTCCCA 
GAAAAGAGAGTATAAACTTCGAAAAGAGCAGCTTAAAGAGGAGCTAAATGAAAACCAGAG 
TACCCCCAAAAAAGAAAAACAGGAGTGGCTTTCAAAGCAGAAGGAGAATATACAGCATTT 
CCAAGCAGAAGAAGAAGCTAACCTTCTTCGACGTCAAAGACAATACCTAGAGCTGGAATG 
CCGTCGCTTCAAGAGAAGAATGTTACTTGGGCGTCATAACTTAGAGCAGGACCTTGTCAG 
GGAGGAGTTAAACAAAAGACAGACTCAGAAGGACTTAGAGCATGCCATGCTACTCCGACA 
GCATGAATCTATGCAAGAACTGGAGTTCCGCCACCTCAACACAATTCAGAAGATGCGCTG 
TGAGTTGATCAGATTACAGCATCAAACTGAGCTCACTAACCAGCTGGAATATAATAAGCG 
AAGAGAACGAGAACTAAGACGAAAGCATGTCATGGAAGTTCGACAACAGCCTAAGAGTTT 
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GAAGTCTAAAGAACTCCAAATAAAAAAGCAGTTTCAGGATACCTGCAAAATCCAAACCAG 
ACAGTACAAAGCATTAAGAAATCACCTGCTGGAGACTACACCAAAGAGTGAGCACAAAGC 
TGTTCTGAAACGGCTCAAGGAGGAACAGACCCGG.AAATTAGCTATCTTGGCTGAGCAGTA 
TGATCACAGCATTAATGAAATGCTCTCCACACAAGCCCTGCGTTTGGATGAAGCACAGGA 
AGCAGAGTGCCAGGTTTTGAAGATGCAGCTGCAGCAGGAACTGGAGCTGTTGAATGCGTA 
TCAGAGCAAAATCAAGATGCAAGCTGAGGCACAACATGATCGAGAGCTTCGCGAGCTTGA. 
ACAGAGGGTCTCCCTCCGGAGGGCACTCTTAGAACAAAAGATTGAAGAAGAGATGTTGGC 
TTTG.CAGAATGAGCGCACAGAACGAATACGAAGCCTGTTGGAACGTCAAGCCAGAGAGAT 
TGAAGCTTTTGACTCTGAAAGCATGAGACTAGGTTTTAGTAATATGGTC.CTTTCTAATCT 
CTCCCCTGAGGCATTCAGCCACAGCTACCCGGGAGCTTCTG.GTTGGTCACACAACCCTAC 
TGGGGGTCCAGGACCTCACTGGGGTCATCCCATGGGTGGCC.CACCACAAGCTTGGGGCCA 
TCCAATGCAAGGTGGACCCCAGCCATGGGGTCACCCTTCAGGGCCAATGCAAGGGGTACC 
TCGAGGTAGCAGTATGGGAGTCCGCAATAGCCCCCAGGCTCTGAGGCGGACAGCTTCTGG 
GGGACGGACGGAGCAGGGCATGAGCAGAAGCACGAGTGTCACTTCACAAATATCCAATGG 
GTCACACATGTCTTATACATAACTTAATAATTGAGAGTGGCAATTCCGCTGGAGCTGTCT 
GCCAAAAGAAACTGCCTACAGACATCATCACAGCAGCCTCCTCACTTGGGTACTACAGTG 
TGGAAGCTGAGTGCATATGGTATATTTTATTCATTTTTGTAAAGCGTTCTGTTTTGTGTT 
TACTAATTGGGATGTCATAGTACTTGGCTGCCGGGTTTGTTTGTTTTTGGGGAAATTTTG 
AAAAGTGGAGTTGATATTAAAAATAAATGTGTATGTGTGTACATATATATACACACACAT 
ACACATATATTATGCATGTGGTGAAAAGAATTGGCTAGATAGGGGATTTTTCTGAACACT 
GCAAAAATAGAACGTAGCAAAATGGCTTCAGTTATCACTTTTGGGTGTCTGTATCCTAAG 
AAGTTTCTGAAAAGATCTAAAGCCTTTTTATCCCATATCCCAAATTCTTATGAGCCACTC 
. ACAGCAGGCAGCATATGTTGAAATAAGTTATTACTGGTACACACCTGCATTGCCTCACCA 
GTGTATTTATTTGTTATTAAATTGATCTGACTTCTCAGCCTCATTTGG.ACTAAAAAAAGA 
AAGCAGAAATCCATGAACACATTGCTTCTCGGCCTTTTGGCTAAGATCAAGTGTAGAAAT 
CCATGAACACTAAAGGACTTCATTGATTTTTTCAGAGAGTAGAAAACAACTTAGTTTTTC 
TTTTTTCCTGAATGCGTCATAGGCTTGTGAGTGATTTTTGTCCATTCAATTGTGCCTTCT 
TTGTATTATGATAAGATGGGGGTACTTAAG6AGATCACAAGTTGTGTGAGGATTGCATTA 
ACAAACCTATGAGCCTTCAATGGGGAAGACCAGAAGGGTGAGAGGGGCCCTGAAAGTTCA 
TATGGTGGGTATGTCCCGCAGCAGAGTGAGGAGATGAAGCTTACGTGTCCTGACGTTTTG 
TTGCTTATACTGTGATATCTCATCCTAGCTAAGCTCTATAATGCCCAAGACCCCAAACAG 
TACTTTTACTTTGTTTGTACAAAAACAAAGACATATAGCCAATACAAATCAAATGCCGGA 
GGTGTTTGATGCCATATTTGCAAATTGCCATCTATTGAAATTCTCGTCACACTACATAGA 
CATAATTGTTATCTCCTTTTGGCTTATGTGATTTTCTGTTTACAAGTAGAATAGCCAATT 
ATTTAAATGTTTAGTTGCCACAGTGAACCAGGAGTCACTGAGCCAATGACTTTACCAGCT 
GCTGACTAATCTTCATCACCACTGTAGATTTTGCTGCATGTGCAGGTCCTCTATTTTTAA 
TTGCTGTTTTCGTTGCTGCAGTACTTTACAAACTTCTAGTTCGTTGAGACTTAGTGACCA 
TTTGGCATCAAGTTAACATCACACAATAGGAAACACCACTTCCACAAGTCTCAAGCCTCA 
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GTGCTAAAGTACTACTGAAAAGGAACTAGGAAGTTTGGCCAATT 



SEQ ID NO: 21 SULU3 MURINE 

GCAGGATGCCATCAACTAACAGAGCAGGCAGTCTAAAGGACCCTGAAATTGCAGAGCTCT 
TCTTCAAAGAAGATCCGGAAAAGCTCTTCACAGATCTCAGAGAAATCGGCCATGGGAGCT 
TTGGAGCAGTATATTTTGCACGAGATGTGCGTACTAATGAAGTGGTGGCCATCAAGAAAA 
TGTCTTATAGTGGAAAGCAGTCTACTGAGAAATGGCAGGATATTATTAAGGAAGTCAAGT 
TTCTACAAAGAATAAAACATCCCAACAGTATAGAATACAAAGGCTGCTATTTACGTGAAC 
ACACAGCATGGCTTGTAATGGAATATTGTTTAGGATCTGCTTCAGATTTATTAGAAGTTC 
ATAAAAAGCCATTACAAGAAGTGGAAATAGCAGCAATTACA.CATGGTGCTCTCCAGGGAC 
TAGCTTATTTACATTCTCATACCATGATCCATAGAGATATCAAAGCAGGAAATATCCTTC 
TGACAGAACCAGGCCAAGTGAAACTTGCTGACTTTGGATCTGCTTCCATGGCTTCCCCTG 
GCAATTCTTTTGTGGGAACACCATATTGGATGGCCCCAGAAGTAATTTTAGCCATGGATG. 
AAGGACAGTATGATGGCAAAGTTGATGTATGGTCTCTTGGAATAACGTGTATTGAATTAG 
CCGAGAGGAAGCCTCCTTTATTTAATATGAATGCAATGAGTGCCTTATATCACATAGCCC 
AAAATGAATCCCCTACACTACAATCTAATATGAATGATTCTTGCCTCCAGAAAATCCCTC 
AAGATCGCCCTACATCAGAGGAACTTTTAAAGCACATGTTTGTTCTTCGAGAGCGCCCTG 
AAACAGTGTTAATAGATCTTATTCAAAGGACAAAGGATGCAGTAAGAGAGCTGGACAATC 

tgcagtatcgaaagatgaagaaactccttttccaggaggcacataatgggccagcggtag 
aagcacaggaagaagaggaggagcaagatcatg.gtgttggccgaacaggaacagtgaata 
gtgttggaagcaatcagtctatccctagtatgtctatcagtgccagcagtcaaagcagca 
gtgttaatagtcttccagatgcatcagatgacaagagtgagctagacatgatggagggag 
accatacagtgatgtctaacagttctgtcatccacttaaaacctgaggaggaaaattacc 
aggaagaaggagatcctagaacaagagcatcagacccacagtctccccctcaggtgtctc 
gtcacaagtcacattatcgtaatagagaacactttgcaaccatacgaacagcatcaTtgg 
ttacaagacagatgcaagaacatgagcaggactctgaacttagagaacagatgtctggtt 
ataagcggatgaggcgacagcatcaaaagcagctgatgacgctggaaaataaactgaagg 
cagagatggacgaacatcggctcagattagacaaagatcttgaaactcagcgtaacaatt 
tcgctgcagaaatggagaaacttattaagaaacaccaagctgctatggaaaaagaggcta 
aagtgatggccaatgaggagaaaaaattccagcaacacattcaggctcaacagaaaaaag 
aactgaatagctttttggagtctcaaaaaagagaatataaacttcgcaaagagcagctta 
aggaggagctgaatgaaaaccagagcacacctaaaaaagaaaagcaggaatggctttcaa 
agcagaaggagaatatacagcattttcaggcagaagaagaagctaatcttcttcgacgtc 
aaaggcagtatctagagctagaatgtcgtcgcttcaaaagaagaatgttacttgcgcgac 
ataacttggaacaggaccttgtcagggaggagttaaacaaaaggCagactcaaaaggact 
tggaacatgcaatgctattgcgacagcatgaatcaatgcaagaactggagtttcgccatc 
tcaacactattcagaagatgcgctgtgagttgatcagactgcagcatcaaactgagctca 
ctaaccagctagagtacaataagagaagggaacgggaactgaggcgaaaacatgtcatgg 
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AAGTTCGACAACAACCTAAGAGTCTGAAGTCTAAAGAACTCCAAATAAAAAAGCAGTTTC 
AGGATACCTGCAAAATJCAAACCAGACAGTACAAAGCATTAAGGAATCACCTACTGGAGA 
CTACACCAAAGAATGAGCACAAAGCAATC 



seq id no: 25 gek2 human. 

cgaagccacagcccgagcccgagcccgagcccgagccggcgccaccg.cgcccccggccat 
ggcttttgccaatttccgccgcatcctgcgcctgtctaccttcgagaagagaaagtcccg 
cgaatatgagcacgtccgccgcgacctggaccccaacgaggtgtgggagatcgtgggcga 
gctgggcgacggcgccttcggcaaggttta.caaggccaagaataaggagacgggtg.cttt 
ggctgcggccaaagtcattgaaaccaagagtga.ggaggagc.tggaggactacatcgtgga 
gattgagatcctggccacctgcgaccacccctacattgtgaagctcctgggagc.cta.cta 
tcacgacgggaagctgtggatcatgattgagttctgtccagggggagccgtggacgccat. 
. catgctggagctggacagaggcctcacggagccccagatacaggtggtttgccgccagat 
gctagaagccctcaacttcctgcacagcaagaggatcatccaccgagatctgaaagctgg 
caacgtgctgatgaccctcgagggagacatcaggctggctgactttggtgtgtctgccaa 
gaatctgaagactctacagaaacgagattccttcatcggcacgccttactggatggcccc 
cgaggtggtcatgtgtgagaccatgaaagacacgccctacgactacaaagccgacatctg 
gtccctgggcatcacgctgattgagatggcccagatcgagccgccacaccacgagctcaa 
ccccatgcgggtcctgctaaagatcgccaagtcggaccctcccacgctgctcacgccctc 
caagtggtctgtagagttccgtgacttcctgaagatagccctggataagaacccagaaac 
ccgacccagtgccgcgcagctgctggagcatcccttcgtcagcagcatcaccagtaacaa 
ggctctgcgggagctggtggctgaggccaaggccgaggtgatggaagagatcgaagacgg 
ccgggatgagggggaagaggaggacgccgtggatgccgcctccaccctggagaaccatac 
tcagaactgctctgaggtgagtccgccaagcctcaatgctgacaagcctctcgaggagtc 
accttccaccccgctggcacccagccagtctcaggacagtgtgaatgagccctgca'gcca 
gccctctggggacagatccctccaaaccaccagtcccccagtcgtggcccctggaaatga 
gaacggcctggcagtgcctgtgcccctgcggaagtcccgacccgtgtcaatggatgccag 
aattcaggtagcccaggagaagcaagttgctgagcagggtggggacctcagcccagcagc 
caacagatctcaaaaggccagccagagccggcccaacagcagcgccctggagaccttgg<; 
tggggagaagctggccaatggcagcctggagccacctgcccaggcagctccagggccttc 
caagagggactcggactgcagcagcctctgcacctctgagagcatggactatggtaccaa 
tctctccactgacctgtcgctgaacaaagagatgggctctctgtccatcaaggacccgaa 
actgtacaaaaaaaccctcaagcggacacgcaaatttgtggtggatggtgtggaggtgag 
catcaccacctccaagatcatcagcgaagatgagaagaaggatgaggagatgaga.tttct 
caggcgccaggaactccgagagcttcggctgctccagaaagaagagcatcggaaccagac 
ccagctgagtaacaagcatgagctgcagctggagcaaatgcataaacgttttgaacagga 
aatcaacgccaagaagaagttctttgacacggaattagagaacctggagcgtcagcaaaa 
gcagcaagtggagaagatggagcaagaccatgccgtgcgccgccgggaggaggccaggcg 
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GATCCGCCTGGAGCAGGATCGGGACTACACCAGGTTCCAAGAGCAGCTCAAACTGATGAA 
GAAAGAGGTGAAGAACGAGGTGGAGAAGCTCCCCCGACAGCAGCGGAAGGAAAGCATGAA 
GCAGAAGATGGAGGAGCACACGCAGAAAAAGCAGCTTCTTGACCGGGACTTTGTAGCCAA 
GCAGAAGGAGGACCTGGAGCTGGCCATGAAGAGGCTCACCACCGACAACAGGCGGGAGAT 
CTGTGACAAGGAGCGCGAGTGeCTCATGAAGAAGCAGGAGCTCCTTCGAGACCGGGAAGC 
AGCCCTGTGGGAGATGGAAGAGCACCAGCTGCAGGAGAGGCACCAGCTGGTGAAGCAGCA 
GCTCAAAGACCAGTACTTCCTCCAGCGGCACGAGCTGCTGCGCAAGCATGAGAAGGAGCG 
GGAGCAGATGCAGCG.CTACAACCAGCGCATGATAGAGCAGCTGAAGGTGCGGCAGCAACA 
GGAAAAGGCGCGGCTGCCCAAGATCCAGAGGAGTGAGGGCAAGACGCGCATGGCCATGTA 
CAAGAAGAGCCTCCACATCAACGGCGGGGGCAGCGCAGCTGAGCAGCGTGAGAAGATCAA 
GCAGTTCTCCCAGCAGGAGGAGAAGAGGCAGAAGTCGGAGCGGCTGCAGCAACAGCAGAA 
ACACGAGAACCAGATGCGGGACATGCTGGCGCAGTGCGAGAGCAACATGAGCGAGCTGCA 
GCAGCTGCAGAATGAAAAGTGCCACCTCCTGGTAGAGCACGAAACCCAGAAACTGAAGGC 
CCTGGATGAGAGCCATAACCAGAACCTGAAGGAAT 

SEQ ID NO: 27 PAK4 HUMAN 

CGTTCCTGGGCTTCCCGCTCCGCAGGCCTGCGGAGGACTGGCCCAGCAAGGTCCCAGGTC 
TTCCCTCTCCTTAGCGCCTAAGAGAGAGGCCCAGTGCGGGTGAGGAGTCGCGAGGAAGAG 
GCGGAAGGCGCCGGAAGGCACCATGTTCCGCAAGAAAAAGAAGAAACGCCCTGAGATCTC 
AGCGCCACAGAACTTCCAGCACCGTGTCCACACCTCCTTCGACCCCAAAGAAGGCAAGTT 
TGTGGGCCTCCCCCCACAATGGCAGAACATCCTGGACACACTGCGGCGCCCCAAGCCCGT 
GGTGGACCCTTCGCGAATCACACGGGTGCAGCTCCAGCCCATGAAGACAGTGGTGCGGGG 
CAGCGCGATGCCTGTGGATGGCTACATCTCGGGGCTGCTCAACGACATCCAGAAGTTGTC 
AGTCATCAGCTCCAACACCCTGCGTGGCCGCAGCCCCACCAGCCGGCGGCGGGCACAGTC 
CCTGGGGCTGCTGGGGGATGAGCACTGGGCCACCGACGCAGACATGTACCTCCAGAGCCC 
CCAGTCTGAGC.GCACTGACCCCCACGGCCTCTACCTCAGCTGCAACGGGGGCACACCAGC 
AGGCCACAAGCAGATGCCGTGGCCCGA6CGACAGAGCCCACGGGTCCTGCCCAATGGGCT 
GGCTGCAAAGGCACAGTCCCTGGGCCCCGCCGAGTTTCAGGGTGCCTCGCAGCGCTGTCT 
GCAGCTGGGTGCCTGCCTGCAGAGCTCCCCACCAGGAGCCTCGCCCCCCACGGGCAGCAA 
TAGGCATGGAATGAAGGCTGCCAAGCATGGCTCTGAGGAGGCCCGGCCACAGTCCTGCCT 
GGTGGGCTCAGCCACAGGCAGGCCAGGTGGGGAAGGCAGCCCTAGCCCTAAGACCCGGGA 
GAGCAGCCTGAAGCGCAGGCTATTCCGAAGCATGTTCCTGTCCACTGCTGCCACAGCCCC 
TCCAAGCAGCAGCAAGCCAGGCCCTCCACCACAGAGCAAGCCCAACTCCTCTTTCCGACC 
GCCGCAGAAAGACAACCCCCCAAGCCTGGTGGCCAAGGCCCAGTCCTTGCCCTCG-GACCA 
GCCGGTGGGGACCTTCAGCCCTCTGACCACTTCGGATACCAGCAGCCCCCAGAAGTCCCT 
CCGCACAGCCCCGGCCACAGGCCAGCTTCCAGGCCGGTCTTCCCCAGCGGGATCCCCCCG 
CACCTGGCACGCCCAGATCAGCACCAGCAACCTGTACCTGCCCCAGGACCCCACGGTTGC 
CAAGGGTGCCCTGGCTGGTGAGGACACAGGTGTTGTGACACATGAGCAGTTCAAGGCTGC 
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GCTCAGGATGGTGGTGGACCAGGGTGACCCCCGGCTGCTGCTGGACAGCTACGTGAAGAT 

TGGCGAGGGCTCCACCGGCATCGTCTGCTTGGCCCGGGAGAAGCACTCGGGCCGCCAGGT 

GGCGGTCAAGATGATGGACCTCAGGAAGCAGCAGCGCAGGGAGCTGCTCTTCAACGAGGT 

GGTGATCATGCGGGACTACCAGCACTTCAACGTGGTGGAGATGTACAAGAGCTACCTGGT 

GGGCGAGGAGCTGTGGGTGCTCATGGAGTTCCTGCAGGGAGGAGCCCTCACAGACATCGT 

CTCCCAAGTCAGGCTGAATGAGGAGCAGATTGCCACTGTGTGTGAGGCTGTGCTGCAGGC 

CCTGGCCTACCTGCATGCTCAGGGTGTCATCCACCGGGACATCAAGAGTGACTCCATCCT 

GCTGACCCTCGATGGCAGGGTGAAGCTCTCGGACTTCGGATTCTGTGCTCAGATCAGCAA 

AGACGTCCCTAAGAGGAAGTCCCTGGTGGGAACCCCCTACTGGATGGCTCCTGAAGTGAt 

CTCCAGGTCTTTGTATGCCACTGAGGTGGATATCTGGTCTCJGGGCATCATGGTGATTGA 

GATGGTAGATGGGGAGCCACCGTACTTCAGTGACTCCCCAGTGCAAGCCATGAAGAGGCT 

CCGGGACAGCCCCCCACCCAAGCTGAAAAACTCTCACAAGGTCTCCCCAGTGCTGCGAGA 

CTTCCTGGAGCGGATGCTGGTGCGGGACCCCCAAGAGAGAGCCACAGCCCAGGAGCTCCT 

AGACCACCCCTTCCTGCTGCAGACAGGGCTACCTGAGTGCCTGGTGCCCCTGATCCAGCT 

CTACCGAAAGCAGACCTCCACCTGCTGAGCCCACCCCAAGTATGCCTGCCACCTACGCCC 

ACAGGCAGGGCACACTGGGCAGCCAGCCTGCCGGCAGGACTTGCCTGCCTCCTCCTCTCA 

GTATTCTCTCCAAAGATTGAAATGTGAAGCCCCAGCCCCACCCTCTGCCCTTCAGCCTAC 

TGGGCCAGGCCGGACCTGCCCCCTCAGTGTCTCTCCCTCCCGAGTCCCCAGATGGAGACC. 

CCTTTCTACAGGATGACCCCTTGATATTTGCACAGGGATATTTCTAAGAAACGCAGAGGC 

CAGCGTTCCTGGCCTCTGCAGCCAACACAGTAGAAAAGGCTGCTGTGGTTTTTTAAAGGC 

AGTTGTCCACTAGTGTCCTAGGCCACTGCAGAGGGCAGACTGCTGGTCTCCACAGATACC 

TGCTGTTCTCAGCTCCAGCTTCAAACCTCGAGTCTCGAGAGGGCCACGGGGTGGTTTTTA 

TGACCGGAATCCCGCTTCCTCCCTCACGTCTGATGTCCTGAAGGTGCAGTCCCACCTGTA 

CAGCCCCTCCCCGCCAAGAACTGTGAATGGCCTGCTCCAGGCCATGGCTGGGGGCAGGGA 

GTGAGGGGACAATTTCTGAGTGAAAGAGAAAGAATGGGGTCGGTGGTGAAGGTGCfcTCA 

CTTTACAGAATGGAGAGAACATCGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG 

TGTGTGTGTGTGTGTGTGTGTGTGTGTAAGGGGAGGAAAGCCACCTTGACAGCCCA6GTC 

CCTCCAGGTCACCCACAGCCAGTTTCAGGAAGGCTGCCCCTCTCTCCCACTAAGTTCTGG 

CCTGAA6GGACCTGCTTTCTTGGCCTGGCTTCCACCTCTCCACTCCTGTGTCTACCTGGC 

CAGTGGAGTGGTCCATGCTAAGTCTAACACTCCTGGGAGCTCAGGAGGCTTCTGAGCTTC 

TCCTGTACTGTGCATCGTGAGGGCCAGAGACAGGAATGTAAGGATTGGCAACTGTGTTAC 

CTTTCAAGTTTATCTCAATAACCAGGTCATCAGGGACCCATTGTTCTCTTCAGAACCCTA 

TCTGGGAGAGAAGGCGAACCACCTCCGGGTTTCCATCATGTCAAGGTCACAGGCATCCAT 

GTGTGCAAACCATCTGCCCCAGCTGCCTCCACAGACTGCTGTCTCCTTGTCCTCCTCGGC 

CCTGCCCCACTTCAGGGCTGCTGTGAGATGGAATTCCAGGAAAGAACTTCAGGTGTCTGG 

ACCCTTTCTATCTAGATAATATTTTTAGATTCTTCTGCTCCCTAGTGACCTACCTGGGGG 

CAAAGAAATTGCAAGGACTTTTTTTTAAGGGTCAGAGTTTTCAAAACAAAAGCATCTTCC 

CTAGAAATTTTTGTGAATTGTTTGCACTTGTGCCTGTTTTAAATTAAATTGAGTGTTCAA 
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SEQ ID NO: 28 PAK5 HUMAN 

GGCCAGTGGGGCGAAACTGGCAGCTGGCCGGCCCTTTAACACCTACCCGAGGGCTGACAC 
GGACCACCCATCCCGGGGTGGCCAGGGGGAGCCTCATGACGTGGCCCCTAACGGGCCATC 
AGCGGGGGGCCTGGCCATCCCCCAGTCCTCCTCCTCCTCCTCCCGGCCTGCCACCCGAGC 
CCGAGGTGCCCCCAGCCCTGGAGTGCTGGGACCCCACG.CCTCAGAGCCCCAGCTGGCCCC 
TCCAGCCTGCACCCCCGCCGCCCCTGCTGTTCCTGGGCCCCCTGGCCCCCGCTCACCACA 
GCGGGAGCCACAGCGAGTATCCCATGAGCAGTTCCGGGCTGCCCTGCAGCTGGTGGTGGA 
CCCAGGCGACCCCCGCTCCTACCTGGACAACTTCATCAAGATTGGCGAGGGCTCCACGGG 
CATCGTGTGCATCGCCACCGTGCGCAGCTCGGGCAAGCTGGTGGCCGTCAAGAAGATGGA 
CCTGCGCAAGCAGCAGAGGCGCGAGCTGCTCTTCAACGAGGTGGTAATCATGAGGGACTA 
CCAGCACGAGAATGTGGTGGAGATGTACAACAGCTACCTGGTGGGGGAGGAGCTCTGGGT 
GGTCATGGAGTTCCTGGAAGGAGGCGCCCTCACCGACATCGTCACCCACACCAGGATGAA 
GGAGGAGGAGATGGGGGGGGTGTGGCTTGGAGTGCTGGAGGGGGTGTGGGTGGTGGAGGG 
GCAGGGGGTCATGCAGCGGGAGATGAAGAGGGAGTGGATGCTGGTGACCGATGATGGCAG 
GGTGAAGGTGTGAGAGTTTGGGTTGTGGGGGGAGGTGAGGAAGGAAGTGGGGGGAAGGAA 
GTCGGTGGTCGGCAGGGGGTAGTGGATGGGGGGAGAGCTGATGTCGCGCGTTGGGTAGGG 
GGGAGAGGTAGAGATGTGGTGGGTGGGGATAATGGTGATTGAGATGGTGGAGGGAGAGGG 
GGGGTACTTGAACGAGGGACGGGTGAAAGGGATGAAGATGATTGGGGACAAGGTGGGAGG 
GCGAGTGAAGAACGTGGAGAAGGTGTGGGGATGGGTGAAGGGCTTGGTGGAGGGCGTGGT 
GGTGGGAGAGGCTGGGGAGCGGGGGAGGGGAGGCGAGCTGGTGAAGGAGCCATTCGTG.GC 
GAAGGCAGGGCCGGGTGCGAGGATGGTGCCCCTCATGCGCCAGAACGGGACCAGATGAGG 
GGCAGCGCCGTTGCGGTGAAGGAAAGAGCCCCGCCGGGTCACCCCCGCGGCACTG.A6GGC 
AGTAGGGGGGCAGGCCTCCCACTCGTGCCAGCGCGGGAGATGCTGCGCGTGGCAGCACCC 
TGCTTGCTGGGGGTAGATGAGACGGTACTACTGAACTCCAGTTTTGATGTCGTGACTTTT 
AGAAAAACAGAGGGAGTCGTGGGAGCAAGCGAGGCTCCCAGGACCCGCACCGTCTGGGAC 
AGGGGCTCCGCCATGTTCTTGTGTCTCCAGGAAGGGCAGCGGGGGTGCGATCACTG6AAG 
TGTGCAGTGGGGGTGGCTGGGGGTGGAGAGAAGACTAAGAGGTGAAGATGTATGAGTGTG 
TGCAGGCGTGTGAGTGTGGATGTGTGTGTGTGTGCAAAGGTCCAGCGAGCGGGTGGTGGA 
GGCGGGAAGGGGTGTGTGGGGGGTTGCGTGAGAGGGAGCGCGGTGTGGCGGTGAGGGATT 
GTGGGGGTGGATGATGAATGTGGGAAGAGTGGGGTTTTGGGGTAGGGGTGGGGCCGGTTT 
GTGTGGCTGGATGGGGAGAGAGGTGAGGGGGGGGCACGGTGTGGAGCGGGTGGAGGAAAT 
GAGTAGTGGAGGTGGAGAGGGTGGTGTTTTGTAGAAGTGTATTTATATTGTGATTTTATA 
AGAGTCTAGGGGCTGCGCTTATTGGGGGAGAGATGGTGGGTGTCCTGGGGGGTGGGGGTG 
GGAGAAGGAGTGGCTGAAGAAGCAGGTTGGTGGGGGGTGAGGGGAGGGGCAGGGGGGGGA 
CGCGTGGGTGGAGTTAGTTTTACAATTAAAAGATTGTGTTGTTTTGTGAAAAAAAAAAAA 
AAAAAAAAAA 
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